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Executive Summary

This report documents the data and assessmentagsthblish TMDLs for the pathogen
indicator bacteria fecal coliformEscherichia coli (E. coli),or Enterococci for certain
waterbodies in the Salt Creek and Sand Creek akavated levels of pathogen indicator
bacteria in aquatic environments indicate thatcaixeng water is contaminated with human or
animal feces and that there is a potential he&thfor individuals exposed to the water. Data
assessment and TMDL calculations are conducted coordance with requirements of
Section 303(d) of the CWA, Water Quality PlanningdaManagement Regulations (40 CFR
Part 130), USEPA guidance, and Oklahoma Departraeinvironmental Quality (ODEQ)
guidance and procedures. ODEQ is required to sudinTMDLs to USEPA for review and
approval. Once the USEPA approves a TMDL, then waerbody may be moved to
Category 4a of a state’s Integrated Water Qualipnitbring and Assessment Report, where it
remains until compliance with water quality start$afWQS) is achieved (USEPA 2003).

The purpose of this report is to establish polltutaad allocations for indicator bacteria in
impaired waterbodies, which is the first step talvaestoring water quality and protecting
public health. TMDLs determine the pollutant laaglia waterbody can assimilate without
exceeding the WQS for that pollutant. A TMDL catsiof a wasteload allocation (WLA),
load allocation (LA), and a margin of safety (MOSJhe WLA is the fraction of the total
pollutant load apportioned to point sources, amtlohes stormwater discharges regulated under
the National Pollutant Discharge Elimination Syst@PDES) as point sources. The LA is the
fraction of the total pollutant load apportionednmnpoint sources. The MOS is a percentage
of the TMDL set aside to account for the uncertaadsociated with natural process in aquatic
systems, model assumptions, and data limitations.

This report does not stipulate specific controlats (regulatory controls) or management
measures (voluntary best management practicesysageto reduce bacteria loadings within
each watershed. Watershed-specific control actiand management measures will be
identified, selected, and implemented under a sépg@rocess.

E.1 Problem Identification and Water Quality Target

A decision was made to place specific waterbodidhis Study Area, listed in Table ES-1,
on the ODEQ 2008 303(d) list because evidence a@ismagport of primary body contact
recreation (PBCR) was observed.

Elevated levels of bacteria above the WQS for anmaare of the bacterial indicators result
in the requirement that a TMDL be developed. TW&DLs established in this report are a
necessary step in the process to develop the madbading controls needed to restore the
primary body contact recreation use designateédch waterbody.
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Table ES-1  Excerpt from the 2008 Integrated Report Comprehensive Waterbody
Assessment Category List

8 o |2

Waterbody ID Waterbody Name = 2 8 2 5 '%

£ > - T80

) e o EC O

= @© = = 0 O

0 O = oo
OK621200040010_00 | Salt Creek 17 5 2013 N
OK621200040010_10 | Salt Creek 44 5 2013 N
OK621200040070_00 | Little Chief Creek 13 5 2013 N
OK621200010400_00 | Gray Horse Creek 16 5 2019 N
OK621200020020_00 | Doga Creek 10 5 2016 N
0OK121400040010_00 | Sand Creek 60 5 2019 N

N = Not Supporting; Source: 2008 Integrated Re@DEQ 2008

For the data collected between 1999 and 2007, vihere is enough data to make an
assessment, evidence of nonsupport of primary lwoayact recreation beneficial uses was
observed for all three bacteria indicators in S@mndek, Gray Horse Creek and Doga Creek.
Nonsupport of PBCR was observed for Enterococciboth segments of Salt Creek

(OK621200040010_00 & OK621200040010_10).

Theraas enough data in Little Chief

Creek to assess the PBCR uses for Enterococci afalE Little Chief Creek was found to
support PBCR beneficial uses for Fecal Coliform

Table ES-2 summarizes the waterbodies requiring T&dr not supporting PBCR.

Table ES-2 Waterbodies Requiring TMDLs for Not Supmrting Primary Body
Contact Recreation Use as a Result of Re-assessment

Indicator Bacteria

WQM Station Waterbody ID Waterbody Name
FC | ENT | EC
OK621200-04-0010F OK621200040010_00 Salt Creek X
OK621200-04-0010J | 551500040010 10 | Salt Creek X

OK621200-04-0010P

OK621200-04-0070C

OK621200040070_00

Little Chiefék

OK621200-01-0400C
OK621200-01-0400T

0OK621200010400_00

Gray Horse Creek X X X

OK621200-02-0020C

OK621200-02-0020M 0OK621200020020_00 Doga Creek X X X

OK121400-04-0010F

OK121400-04-0010T 0OK121400040010_00 Sand Creek X X X
vii FINAL
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The definition of PBCR is summarized by the follogriexcerpt from Chapter 45 of the
Oklahoma WQSs.

(a) Primary Body Contact Recreation involves dirbody contact with the water where a
possibility of ingestion exists. In these cases water shall not contain chemical,
physical or biological substances in concentratidhat are irritating to skin or sense
organs or are toxic or cause illness upon ingesbgrhuman beings.

(b) In waters designated for Primary Body Contaackation...limits...shall apply only
during the recreation period of May 1 to Septem®@r The criteria for Secondary Body
Contact Recreation will apply during the remainadé¢ithe year.

To implement Oklahoma's WQS for PBCR, OWRB promtéga Chapter 46,
Implementation of Oklahoma’s Water Quality Standaf@WRB 2007). The excerpt below
from Chapter 46: 785:46-15-6, stipulates how wgtality data will be assessed to determine
support of the PBCR use as well as how the watalitguarget for TMDLs will be defined for
each bacterial indicator.

(@) Scope. The provisions of this Section shall used to determine whether the
subcategory of Primary Body Contact of the bengfiose of Recreation designated in OAC
785:45 for a waterbody is supported during the eatron season from May 1 through
September 30 each year. Where data exist for nailtjacterial indicators on the same
waterbody or waterbody segment, the determinatfarse support shall be based upon the use
and application of all applicable tests and data.

(b) Screening levels.
(1) The screening level for fecal coliform shalldbdensity of 400 colonies per 100ml.

(2) The screening level for Escherichia coli shmdla density of 235 colonies per 100 ml in
streams designated in OAC 785:45 as Scenic Rivetsralakes, and 406 colonies per 100 ml
in all other waters of the state designated as RrinBody Contact Recreation.

(3) The screening level for enterococci shall bdemsity of 61 colonies per 100 ml in
streams designated in OAC 785:45 as Scenic Rivetsralakes, and 108 colonies per 100 ml
in all other waters of the state designated as RryrBody Contact Recreation.

(c) Fecal coliform:

(1) The Primary Body Contact Recreation subcategtegignated for a waterbody shall
be deemed to be fully supported with respect tal fealiform if the geometric mean of 400
colonies per 100 ml is met and no greater than 28%he sample concentrations from that
waterbody exceed the screening level prescribégd)inf this Section.

(2) The parameter of fecal coliform is not susdaptio an assessment that Primary Body
Contact Recreation is partially supported.

(3) The Primary Body Contact Recreation subcategtagignated for a waterbody shall
be deemed to be not supported with respect to feadbrm if the geometric mean of 400
colonies per 100 ml is not met, or greater than 26P4he sample concentrations from that
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waterbody exceed the screening level prescribdt)iof this Section, or both such conditions
exist.

(d) Escherichia coli (E. coli):

(1) The Primary Body Contact Recreation subcategtagignated for a waterbody shall
be deemed to be fully supported with respect took.if the geometric mean of 126 colonies
per 100 ml is met, or the sample concentrationsnfrthat waterbody taken during the
recreation season do not exceed the screening peestribed in (b) of this Section, or both
such conditions exist.

(2) The parameter of E. coli is not susceptiblatcassessment that Primary Body Contact
Recreation is partially supported.

(3) The Primary Body Contact Recreation subcategtagignated for a waterbody shall
be deemed to be not supported with respect tolEif tle geometric mean of 126 colonies per
100 ml is not met and any of the sample concentratirom that waterbody taken during the
recreation season exceed a screening level prestiito (b) of this Section.

(e) Enterococci:

(1) The Primary Body Contact Recreation subcategtegignated for a waterbody shall
be deemed to be fully supported with respect tereabcci if the geometric mean of 33
colonies per 100 ml is met, or the sample concéptra from that waterbody taken during the
recreation season do not exceed the screening feestribed in (b) of this Section, or both
such conditions exist.

(2) The parameter of enterococci is not susceptiblean assessment that Primary Body
Contact Recreation is partially supported.

(3) The Primary Body Contact Recreation subcategtagignated for a waterbody shall
be deemed to be not supported with respect to @ueci if the geometric mean of 33 colonies
per 100 ml is not met and any of the sample conaos from that waterbody taken during
the recreation season exceed a screening levetpbesl in (b) of this Section.

Compliance with the Oklahoma WQS is based on mgetaguirements for all three
bacterial indicators. Where concurrent data ewistnultiple bacterial indicators on the same
waterbody or waterbody segment, each indicatorggmust demonstrate compliance with the
numeric criteria prescribed (OWRB 2006).

As stipulated in the WQS, utilization of the geontetmean to determine compliance for
any of the three indicator bacteria depends onctilection of five samples within a 30-day
period. For most waterbodies in Oklahoma theraremefficient data available to calculate the
30-day geometric mean since most water quality $ssngre collected once a month. As a
result, waterbodies placed on the 303(d) list fot supporting the PBCR are the result of
individual samples exceeding the instantaneougr@itor the long-term geometric mean of
individual samples exceeding the geometric meater@i for each respective bacterial
indicator. Targeting the instantaneous criteriatalklished for the primary body contact
recreation season (May' 1o September 3%) as the water quality goal for TMDLs corresponds
to the basis for 303(d) listing and may be protectf the geometric mean criterion as well as
the criteria for the secondary contact recreatessen. However, both the instantaneous and
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geometric mean criteria fd&. coliand Enterococci will be evaluated as water quaditgets to
ensure the most protective goal is establisheddoh waterbody.

All TMDLs for fecal coliform must take into accoutttat no more than 25 percent of the
samples may exceed the instantaneous numericiaritdfor E. coli and Enterococci, no
samples may exceed instantaneous criteria. Shcattainability of stream beneficial uses for
E. coli and Enterococci is based on the compliance oéeite instantaneous or a long-term
geometric mean criterion, percent reductions gadlde calculated for both criteria. TMDLs
will be based on the percent reduction requiredh&et either the instantaneous or the long-
term geometric mean criterion, whichever is less.

E.2 Pollutant Source Assessment

There are no NPDES permitted facilities of any typthe contributing watershed of Little
Chief Creek, Gray Horse Creek, Doga Creek and &aedk. There are two continuous point
discharges in Salt Creek segments (OK621200040@1@ @K621200040010_00). Only
eight (8) SSO occurrences were reported in the ySticka between October 1991 and
January 2007. NPDES-permitted facilities operaiimthe Study Area are relatively minor and
for the most part tend to meet instream water tuatfiteria in their effluent. Thus, nonpoint
sources are considered to be the major sourcectdrmloading in each watershed.

Nonpoint source bacteria loading to the receivimmgasns of each waterbody may emanate
from a number of different sources including wile]i various agricultural activities and
domesticated animals, land application fields, arhaoff, failing onsite wastewater disposal
(OSWD) systems, and domestic pets. The data asawpsl the load duration curves (LDC)
demonstrate that exceedances in stream segmerttsearesult of a variety of nonpoint source
loading occurring during a range of flow conditiorisow flow exceedances are likely due to a
combination of non-point sources, uncontrolled pewurces and permit noncompliance.

E.3 Using Load Duration curves to Develop TMDLS

The TMDL calculations presented in this report deeived from LDCs. LDCs facilitate
rapid development of TMDLs and as a TMDL developmi@ol, may assist in identifying
whether impairments are associated with point opoot sources.

Use of the LDC obviates the need to determine adestorm or selected flow recurrence
interval with which to characterize the approprifitav level for the assessment of critical
conditions. For waterbodies impacted by both p@ntl nonpoint sources, the “nonpoint
source critical condition” would typically occur diog high flows, when rainfall runoff would
contribute the bulk of the pollutant load, whileethpoint source critical condition” would
typically occur during low flows, when treatmenapt effluents would dominate the base flow
of the impaired water. However, flow range is ordygeneral indicator of the relative
proportion of point/nonpoint contributions. Itnet used in this report to quantify point source
or nonpoint source contributions. Violations tleatur during low flows may not be caused
exclusively by point sources. Violations have beeted in some watersheds that contain no
point sources. Research has show that bacteminbtpan streams during low flow conditions
may be due to direct deposit of cattle manure stteams and faulty septic tank/lateral field
systems.
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The basic steps to generating an LDC involve:

» obtaining daily flow data for the site of interéstm the USGS;

» sorting the flow data and calculating flow exceestapercentiles for the time period
and season of interest;

» obtaining the water quality data from the primaoglp contact recreation season (May
1 through September 30);

* matching the water quality observations with tleevfldata from the same date;

» display a curve on a plot that represents the albdevload determined by multiplying
the actual or estimated flow by the WQS for eadpeetive indicator;

* multiplying the flow by the water quality parametemcentration to calculate daily
loads; then

» plotting the flow exceedance percentiles and da#yl observations in a load duration
plot.

LDCs display the maximum allowable load over thenptete range of flow conditions by
a line using the calculation of flow multiplied bye water quality criterion. The TMDL can be
expressed as a continuous function of flow, equé#he line, or as a discrete value derived from
a specific flow condition.

E.4 TMDL Calculations

As indicated above, the bacteria TMDLs for the 8)3icted waterbodies covered in this
report were derived using LDCs. A TMDL is exprasss the sum of all WLAs (point source
loads), LAs (nonpoint source loads), and an appateMOS, which attempts to account for
uncertainty concerning the relationship betweeluefit limitations and water quality.

This definition can be expressed by the followiggation:
TMDL = X WLA +X LA + MOS

For each waterbody the TMDLs presented in this mepoe expressed as a percent
reduction across the full range of flow conditiqi@®e Table ES-3). The difference between
existing loading and the water quality target isdudo calculate the loading reductions
required.

Table ES-3 presents the percent reductions negeisaeach bacterial indicator causing
nonsupport of the PBCR use in each waterbody of Shely Area. Selection of the
appropriate PRG for each bacteria indicator fohesaterbody in Table ES-3 is denoted by the
bold text. For Fecal Coliform, the PRG is deteraairbased on instantaneous criteria. Eor
coli and Enterococci, the TMDL PRG will be the lesskethat required to meet the geometric
mean or instantaneous criteria because WQ standaedsonsidered to be met if 1) either the
geometric mean of all data is less than the gearrmeian criteria, or 2) no samples exceed the
instantaneous criteria.
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Table ES-3 TMDL Percent Reduction Goals Required tdeet Water Quality
Standards for Impaired Waterbodies

Percent Reduction Required

WQM Station Waterbody ID Walilerbody 29 = ENT
ame Instant- |Instant- | Geo- |Instant-| Geo-
aneous |aneous | mean |aneous| mean
0OK621200-04-0010F |OK621200040010_00 | Salt Creek 97% 67%

0OK621200-04-0010J
OK621200-04-0010P 0OK621200040010_10 | Salt Creek 97% 79%

0OK621200-01-0400C Gray Horse
OK621200-01-0400T |OK621200010400_00 | ~ o\ 81% | 84% | 38% | 93% | 76%

0OK621200-02-0020C
OK621200-02-0020M 0OK621200020020_00 | Doga Creek 61% 8% 48% 37% 76%

0OK121400-04-0010F
OK121400-04-0010T 0OK121400040010_00 | Sand Creek 41% 97% 12% 99% 80%

The TMDL, WLA, LA, and MOS vary with flow conditigrand are calculated at ever{ 5
flow interval percentile. For illustrative purpssethe TMDL, WLA, LA, and MOS are
calculated for the median flow at each site in €aBS-4. The WLA component of each
TMDL is the sum of all WLAs within the contributingatershed of each waterbody. The sum
of the WLAs can be represented as a single linevb¢he LDC. The LDC and the simple
equation of:

Average LA = average TMDL — MOSY}WLA

can provide an individual value for the LA in cosipter day which represents the area under
the TMDL target line and above the WLA line. Thare no permitted MS4s in the study area.
Where there are no continuous point sources the Vglz&ro.

Federal regulations (40 CFR 8130.7(c)(1)) requieg TMDLs include a MOS. The MOS
is a conservative measure incorporated into the TMiuation that accounts for the
uncertainty associated with calculating the allol@ghollutant loading to ensure WQSs are
attained. USEPA guidance allows for use of implasi explicit expressions of the MOS, or
both. When conservative assumptions are usedviel@ament of the TMDL, or conservative
factors are used in the calculations, the MOS iglioit. When a specific percentage of the
TMDL is set aside to account for uncertainty, thiee MOS is considered explicit.

For the explicit MOS the water quality target was at 10 percent lower than the water
quality criterion for each pathogen which equate860 cfu/100 mL, 365.4 cfu/100 mL, and
97.2/100 mL for fecal coliformE. coli, and Enterococgcirespectively. The net effect of the
TMDL with MOS is that the assimilative capacity allowable pollutant loading of each
waterbody is slightly reduced. These TMDLs incogte an explicit MOS by using a curve
representing 90 percent of the TMDL as the aveM@S. The MOS at any given percent
flow exceedance, therefore, can be defined asitfezethce in loading between the TMDL and
the TMDL with MOS. The use of instream bacteria@ntrations to estimate existing loading
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is another conservative element utilized in theBHTLs that can be recognized as an implicit
MOS. This conservative approach to establishimgMOS will ensure that both the 30-day
geometric mean and instantaneous bacteria standandse achieved and maintained.

Table ES-4 TMDL Summaries Examples

Indicator + + + +

Waterbody ID Waterbody Bacteria TMDL WLA LA MOS
Name . (cfu/day) | (cfu/day) | (cfu/day) | (cfu/day)

Species

0OK621200040010_00 Salt Creek ENT 2.75E+10 | 2.57E+08 | 2.45E+10 | 2.75E+09
0OK621200040010_10 Salt Creek ENT 1.92E+10 | 1.50E+08 | 1.71E+10 | 1.92E+09
OK621200010400_00 |Gray Horse Creek FC 1.74E+10 0 1.57E+10 | 1.74E+09
OK621200020020_00| Doga Creek FC 1.26E+10 0 1.14E+10 | 1.26E+09
OK121400040010_00| Sand Creek ENT 2.35E+10 0 2.12E+10 | 2.35E+09

T Derived for illustrative purposes at the mediawfvalue

E.5 Reasonable Assurance

As authorized by Section 402 of the CWA, ODEQ hateghtion of the NPDES in
Oklahoma, except for certain jurisdictional areakted to agriculture and the oil and gas
industry retained by the Oklahoma Department ofi@gure and Oklahoma Corporation
Commission, for which the USEPA has retained peimgitauthority. The NPDES program in
Oklahoma is implemented via Title 252, Chapter @&he Oklahoma Pollutant Discharge
Elimination System (OPDES) Act, and in accordandh wthe agreement between ODEQ and
USEPA relating to administration and enforcement toé delegated NPDES program.
Implementation of WLAs for point sources is doneotlgh permits issued under the OPDES
program.
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SECTION 1
INTRODUCTION

1.1 TMDL Program Background

Section 303(d) of the Clean Water Act (CWA) and .\ESvironmental Protection Agency
(USEPA) Water Quality Planning and Management Ragis (40 Code of Federal
Regulations [CFR] Part 130) require states to dgvébtal maximum daily loads (TMDL) for
waterbodies not meeting designated uses where dilgwbased controls are in place.
TMDLs establish the allowable loadings of pollugmatr other quantifiable parameters for a
waterbody based on the relationship between pofiutiources and in-stream water quality
conditions, so states can implement water quabisel controls to reduce pollution from point
and nonpoint sources and restore and maintain \watdity (USEPA 1991).

This report documents the data and assessmentagsthblish TMDLs for the pathogen
indicator bacteria fecal coliformEscherichia coli (E. coli),or Enterococci for certain
waterbodies in the Salt Creek and Sand Creek ArdheoArkansas River Basin. Elevated
levels of pathogen indicator bacteria in aquaticiremments indicate that a receiving water is
contaminated with human or animal feces and thattls a potential health risk for individuals
exposed to the water. Data assessment and TMulatibns are conducted in accordance
with requirements of Section 303(d) of the CWA, WaQuality Planning and Management
Regulations (40 CFR Part 130), USEPA guidance, adklahoma Department of
Environmental Quality (ODEQ) guidance and proceduré®©DEQ is required to submit all
TMDLs to USEPA for review and approval. Once th8BPA approves a TMDL, then the
waterbody may be moved to Category 4a of a sthtéegrated Water Quality Monitoring and
Assessment Report, where it remains until compéanith water quality standards (WQS) is
achieved (USEPA 2003).

The purpose of this TMDL report is to establishlyi@int load allocations for indicator
bacteria in impaired waterbodies, which is thetfstep toward restoring water quality and
protecting public health. TMDLs determine the ptdht loading a waterbody can assimilate
without exceeding the WQS for that pollutant. TMDhIlso establish the pollutant load
allocation necessary to meet the WQS established foaterbody based on the relationship
between pollutant sources and in-stream water tyuatinditions. A TMDL consists of a
wasteload allocation (WLA), load allocation (LAnca margin of safety (MOS). The WLA is
the fraction of the total pollutant load apportidn® point sources, and includes stormwater
discharges regulated under the National Pollutastharge Elimination System (NPDES) as
point sources. The LA is the fraction of the topalllutant load apportioned to nonpoint
sources. The MOS is a percentage of the TMDL sg&teato account for the uncertainty
associated with natural process in aquatic systamdel assumptions, and data limitations.

This report does not stipulate specific controlatg (regulatory controls) or management
measures (voluntary best management practicesysegeto reduce bacteria loadings within
each watershed. Watershed-specific control actiand management measures will be
identified, selected, and implemented under a s¢parocess involving stakeholders who live
and work in the watersheds, tribes, and localestatd federal government agencies.

This TMDL report focuses on waterbodies that ODHGced in Category 5 of the 2008
Integrated Report [303(d) list] for nonsupport ahpary body contact recreation (PBCR):
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+ Salt Creek
* Salt Creek

(OK621200040010_00)

(OK621200040010_10)
» Little Chief Creek (OK621200040070_00)
* Gray Horse Creek (OK621200010400_00)
» Doga Creek (OK621200020020_00)
* Sand Creek (OK121400040010_00)

Figure 1-1 is a location map showing the impaireghsents of these waterbodies and their
contributing watersheds. This map also displagsldlcations of the water quality monitoring
(WQM) stations used as the basis for placemenhesda waterbodies on the Oklahoma 303(d)
list. These waterbodies and their surrounding rghtxls are hereinafter referred to as the

Study Area.

Elevated levels of bacteria above the WQS alsdtrasthe requirement that a TMDL be
developed. The TMDLs established in this repatanecessary step in the process to develop
the bacteria loading controls needed to restorectimact recreation use designated for each
waterbody. Table 1-1 provides a description of kbeations of the WQM stations on the
303(d)-listed waterbodies.

Table 1-1

Water Quality Monitoring Stations used fo 2008 303(d) Listing Decision

Waterbody Name

Waterbody ID

WQM Station

WQM Station Locations
Descriptions

Salt Creek

OK621200040010_00

OK621200-04-0010F

SWY4 Section 8-24N-6E

Salt Creek

OK621200040010_10

0OK621200-04-0010J
OK621200-04-0010P

NEY4 Section 8-26N-6E
NEY4 Section 33-28N-6E

Little Chief Creek

OK621200040070_00

OK621200-04-0070C

NEY4 Section 18-25N-6E

Gray Horse Creek

OK621200010400_00

OK621200-01-0400C
OK621200-01-0400T

NEY4 Section 8-23N-6E
Sections 13/24 24N-6E

Doga Creek

0OK621200020020_00

OK621200-04-0070C

Boundary of Section 36-35N-
4E and Section 1-24N-4E

Sand Creek

0OK121400040010_00

OK121400-04-0010F
OK121400-04-0010T

E.B. Section 21-26N-12E
SEY4 Section 3-27N-8E

1.2  Watershed Description

General. The watersheds in the Salt Creek Study Area in TNDL are located in
Northern Oklahoma. The vast majority of the drgmarea for the waterbodies included in this
report is located in Osage County. Only a verylspmtion (less than 1%) of drainage area is
located in Kay County and Washington County.

1-2
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All watersheds in the Salt Creek Study Area arehm Flint Hills and Northern Cross
Timbers eco-region. Table 1-2, derived from th®®W@.S. Census, demonstrates that the
counties in which these watersheds are located spaasely populated (U.S. Census
Bureau 2000).

Table 1-2 County Population and Density
. Population
County Name U Area_ Density
(2000 Census) (square miles) .
(per square mile)

Osage 44437 2304 19
Kay 48080 945 51
Washington 48996 424 116

Climate. Table 1-3 summarizes the average annual preguitéor each stream segment.
Average annual precipitation values among the streagments in this portion of Oklahoma
range between 38.5 and 40.1 inches (Oklahoma iatvey 2005).

Table 1-3 Average Annual Precipitation by Stream Sgment

Waterbody Name Waterbody ID Aver(zi\ g:hég)n el
Salt Creek 0OK621200040010_00 38.74
Salt Creek OK621200040010_10 38.74
Little Chief Creek OK621200040070_00 39.12
Gray Horse Creek 0OK621200010400_00 39.24
Doga Creek OK621200020020_00 38.48
Sand Creek OK121400040010_00 40.05

Land Use. Table 1-4 summarizes the acreages and the cormdisigopercentages of the
land use categories for the contributing watersiiegbciated with each respective Oklahoma
waterbody. The land use/land cover data were éerivom the U.S. Geological Survey
(USGS) 2001 National Land Cover Dataset (USGS 2007he land use categories are
displayed in Figure 1-2.

The dominant land use throughout all of the StudgaAis grassland. The second most
prevalent land use in all sub-watersheds, exceptSand Creek, is the combination of
pasture/hay and grassland/herbaceous. The except®and Creek where Deciduous Forest is
the second most prevalent land use category.
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Table 1-4 Land Use Summaries by Watershed
Stream Segments
Landuse Categor i i
! gory Salt Creek | Salt Creek SHicICICRNCIaySorse Doga Sand Creek
Creek Creek Creek
Waterbody ID OK621200040010_00 0OK621200040010_10 0K621200040070_00 0OK621200010400_00 0OK621200020020_00 0OK121400040010_00

Herbaceous Wetland 0.44% 0.44% 0.10% 0.01% 1.25% 0.00%
Woody Wetland 3.01% 3.01% 0.18% 0.00% 6.06% 0.00%
Cultivated 3.90% 3.90% 1.59% 3.32% 4.71% 0.64%
Pasture Hay 9.05% 9.05% 0.52% 0.95% 11.58% 11.28%
Grassland 74.18% 74.18% 89.41% 81.29% 60.67% 47.62%
Shrub 0.36% 0.36% 0.00% 0.00% 3.72% 0.00%
Mixed Forest 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%
Evergreen Forest 0.00% 0.00% 0.00% 0.03% 0.00% 0.18%
Deciduous Forest 2.29% 2.29% 1.45% 10.99% 7.62% 34.30%
Barren 0.01% 0.01% 0.00% 0.00% 0.00% 0.01%
Ir?tee‘éi'i‘t’ﬁed High 0.02% 0.02% 0.00% 0.00% 0.00% 0.05%
Ir?tee‘éi'i‘t’ﬁed Medium 0.04% 0.04% 0.02% 0.00% 0.01% 0.12%
Ir?tee‘éi'i‘t’ﬁed Low 0.37% 0.37% 0.48% 0.04% 0.02% 0.45%
S%Z\ge;oped Open 5.47% 5.47% 6.04% 3.10% 3.59% 5.03%
Water 0.99% 0.99% 0.16% 0.26% 0.77% 0.32%
Total Percentage: 100% 100% 100% 100% 100% 100%
Herbaceous Wetland 141 577 o > 293 0
(Acres)
Woody Wetland 964 3,931 44 0 1,415 0
(Acres)
Cultivated (Acres) 1,251 5,105 385 1,052 1,101 992
Pasture Hay (Acres) 2,902 11,841 126 301 2,704 17,468
Grassland (Acres) 23,782 97,024 21,619 25,734 14,168 73,722
Shrub (Acres) 115 470 0 0 868 2
Mixed Forest 0 0 0 0 0 0
Evergreen Forest 0 0 0 11 0 280
(Acres)
Deciduous Forest 735 3,000 352 3,480 1,779 53,102
(Acres)
Barren (Acres) 2 9 0 0 0 8
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Stream Segments

Landuse Categor i i
gory Salt Creek | Salt Creek SuieIChICpCIaySorse Doga Sand Creek
Creek Creek Creek
Waterbody 1D OK621200040010_00 | OK621200040010_10 | OK621200040070_00 | OK621200010400_00 0OK621200020020_00 0K121400040010_00
Developed High
Intensity (Acres) 5 22 0 0 0 75
Devel_oped Medium 14 58 6 > > 179
Intensity (Acres)
Developed Low 120 489 115 13 4 697
Intensity (Acres)
Developed Open 1,752 7,149 1,461 982 838 7,782
Space (Acres)
Water (Acres) 316 1,291 39 82 179 499
Total (Acres) 32,060 130,796 24,179 31,658 23,354 154,800
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Figure 1-1  Watersheds Not Supporting Primary Body ©ntact Recreation Use within the Study Area
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Figure 1-2  Land Use Map by Watershed
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SECTION 2
PROBLEM IDENTIFICATION AND WATER QUALITY TARGET

2.1  Oklahoma Water Quality Standards

Title 785 of the Oklahoma Administrative Code irddss Oklahoma’s water quality
standards (OWRB 2006). The OWRB has statutoryaaiiyhand responsibility concerning
establishment of state water quality standardqregided under 82 Oklahoma Statute [O.S.],
81085.30. This statute authorizes the OWRB to pigate rules .which establish
classifications of uses of waters of the statefedd to maintain and protect such
classifications, and other standards or policiestaming to the quality of such waters.
[O.S. 82:1085:30(A)] Beneficial uses are designated for all waters efstate. Such uses are
protected through restrictions imposed by the agtiddation policy statement, narrative water
quality criteria, and numerical criteria (OWRB 2006The beneficial uses designated for Salt
Creek  (OK621200040010 00 & OK621200040010 10), Grallorse Creek
(OK621200010400_00), Doga Creek (OK62120002002Q OQjttle Chief Creek
(OK621200040070_00), and Sand Creek (OK12140004@mdnclude PBCR, public/private
water supply, warm water aquatic community, indak@nd municipal process and cooling
water, agricultural water supply, public and presawater supply, fish consumption, and
aesthetics. The TMDLs in this report only addréss PBCR-designated use. Table 2-1, an
excerpt from Appendix B and Appendix C of the 20@8egrated Report (ODEQ 2008),
summarizes the PBCR use attainment status for #terlaodies of the Study Area and targeted
TMDL date. The TMDL date for a stream segmentagatis the priority of the stream segment
for which a TMDL needs to be developed. The TMDdstablished in this report are a
necessary step in the process to restore the PBERasignation for each waterbody.

Table 2-1 Excerpt from the Oklahoma 2008 303(d) Lts

%] >
Q@ [ 3 =
s I m o
Waterbody ID Waterbody Name é g‘ 8 05
T | 8| 2 |E£€5
= ] = = 0O
N O = aox
OK621200040010_00Salt Creek 17 5 2013 N
OK621200040010_10Salt Creek 44 5 2013 N
OK621200040070_00Little Chief Creek 13 5 2013 N
OK621200010400_00Gray Horse Creek 16 5 2019 N
0OK621200020020_00Doga Creek 10 5 2016 N
OK121400040010_00Sand Creek 60 5 2019 N

N = Not Supporting; Source: 2008 Integrated Re@DEQ 2008

The definition of PBCR is summarized by the follagriexcerpt from Chapter 45 of the
Oklahoma WQS.
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(a) Primary Body Contact Recreation involves dirbotly contact with the water where a
possibility of ingestion exists. In these cases wiager shall not contain chemical,
physical or biological substances in concentratidhat are irritating to skin or sense
organs or are toxic or cause illness upon ingesbgrhuman beings.

(b) In waters designated for Primary Body Contaccreation...limits...shall apply only
during the recreation period of May 1 to SeptemB@r The criteria for Secondary Body
Contact Recreation will apply during the remaindéithe year.

To implement Oklahoma's WQS for PBCR, OWRB promtéga Chapter 46,
Implementation of Oklahoma’'s Water Quality Standaf@WRB 2007). The excerpt below
from Chapter 46: 785:46-15-6, stipulates how wgtality data will be assessed to determine
support of the PBCR use as well as how the watalitguarget for TMDLs will be defined for
each bacterial indicator.

(@) Scope. The provisions of this Section shallused to determine whether the
subcategory of Primary Body Contact of the benafiase of Recreation designated in OAC
785:45 for a waterbody is supported during the eatron season from May 1 through
September 30 each year. Where data exist for rnfmiltjacterial indicators on the same
waterbody or waterbody segment, the determinatfamse support shall be based upon the use
and application of all applicable tests and data.

(b) Screening levels.
(1) The screening level for fecal coliform shallébdensity of 400 colonies per 100ml.

(2) The screening level for Escherichia coli shmdla density of 235 colonies per 100 ml in
streams designated in OAC 785:45 as Scenic Rivetsralakes, and 406 colonies per 100 ml
in all other waters of the state designated as RryrBody Contact Recreation.

(3) The screening level for enterococci shall bdeasity of 61 colonies per 100 ml in
streams designated in OAC 785:45 as Scenic Rivetsralakes, and 108 colonies per 100 ml
in all other waters of the state designated as RrinBody Contact Recreation.

(c) Fecal coliform:

(1) The Primary Body Contact Recreation subcategtagignated for a waterbody shall
be deemed to be fully supported with respect tal fealiform if the geometric mean of 400
colonies per 100 ml is met and no greater than 285%he sample concentrations from that
waterbody exceed the screening level prescribgd)inf this Section.

(2) The parameter of fecal coliform is not susdadptio an assessment that Primary Body
Contact Recreation is partially supported.

(3) The Primary Body Contact Recreation subcategtagignated for a waterbody shall
be deemed to be not supported with respect to fmadbrm if the geometric mean of 400
colonies per 100 ml is not met, or greater than 26f4he sample concentrations from that
waterbody exceed the screening level prescribdt)iof this Section, or both such conditions
exist.
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(d) Escherichia coli (E. coli):

(1) The Primary Body Contact Recreation subcategtagignated for a waterbody shall
be deemed to be fully supported with respect took.if the geometric mean of 126 colonies
per 100 ml is met, or the sample concentrationsnfrithat waterbody taken during the
recreation season do not exceed the screening pestribed in (b) of this Section, or both
such conditions exist.

(2) The parameter of E. coli is not susceptiblatcassessment that Primary Body Contact
Recreation is partially supported.

(3) The Primary Body Contact Recreation subcategtagignated for a waterbody shall
be deemed to be not supported with respect tolEif the geometric mean of 126 colonies per
100 ml is not met and any of the sample concentratirom that waterbody taken during the
recreation season exceed a screening level prestiito (b) of this Section.

(e) Enterococci:

(1) The Primary Body Contact Recreation subcategtagignated for a waterbody shall
be deemed to be fully supported with respect tereabcci if the geometric mean of 33
colonies per 100 ml is met, or the sample concéptra from that waterbody taken during the
recreation season do not exceed the screening pestribed in (b) of this Section, or both
such conditions exist.

(2) The parameter of enterococci is not susceptiblan assessment that Primary Body
Contact Recreation is partially supported.

(3) The Primary Body Contact Recreation subcategtagignated for a waterbody shall
be deemed to be not supported with respect to @ueci if the geometric mean of 33 colonies
per 100 ml is not met and any of the sample conaoms from that waterbody taken during
the recreation season exceed a screening levetpbesl in (b) of this Section.

Compliance with the Oklahoma WQS is based on mgetaguirements for all three
bacterial indicators. Where concurrent data ewistnultiple bacterial indicators on the same
waterbody or waterbody segment, each indicatorggmust demonstrate compliance with the
numeric criteria prescribed (OWRB 2006).

As stipulated in the WQS, utilization of the geontetmean to determine compliance for
any of the three indicator bacteria depends onctilection of five samples within a 30-day
period. For most stream segments in Oklahoma #rerensufficient data available to calculate
the 30-day geometric mean since most water qusdityples are collected once a month. As a
result, waterbodies placed on the 303(d) list fot supporting the PBCR are the result of
individual samples exceeding the instantaneougr@itor the long-term geometric mean of
individual samples exceeding the geometric meater@i for each respective bacterial
indicator. Targeting the instantaneous critericgtaklished for the primary body contact
recreation season (May' 1o September 3%) as the water quality goal for TMDLs corresponds
to the basis for 303(d) listing and may be protectf the geometric mean criterion as well as
the criteria for the secondary contact recreatessen. However, both the instantaneous and
geometric mean criteria fd&. coliand Enterococci will be evaluated as water quaditgets to
ensure the most protective goal is establisheddoh waterbody.
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The specific data assessment method for listingcator bacteria based on instantaneous
or single sample criterion is detailed in Oklahosn2004 Integrated Report. As stated in the
report, a minimum of 10 samples collected betweey B and September 30(during the
primary recreation season) is required to listgarsent forE. coliand Enterococci.

A sample quantity exception exists for fecal califiothat allows waterbodies to be listed
for nonsupport of PBCR if there are less than I0mas. The assessment method states that if
there are less than 10 samples and the existingleaset already assures a nonsupport
determination, then the waterbody should be lisgedrMDL development. This condition is
true in any case where the small sample set denatestthat at least three out of six samples
exceed the single sample fecal coliform criteriom this case if four more samples were
available to meet minimum of 10 samples, this watilll translate to >25 percent exceedance
or nonsupport of PBCR.¢., three out of 10 samples = 33 percent exceedaie®)e. coliand
Enterococci, the 10-sample minimum was used, with@xception, in attainment
determination.

2.2 Problem Identification

Table 2-2 summarizes water quality data collectahd primary body contact recreation
season from the stream segments between 1999 &7df@0each indicator bacteria. All the
data within this time frame were used to suppoet diecision to place specific waterbodies
within the Study Area on the ODEQ 2008 303(d) (BDEQ 2008). Water quality data from
the primary and secondary contact recreation ssaa@nprovided in Appendix A.

For the data collected between 1999 and 2007, vihere is enough data to make an
assessment, evidence of nonsupport of primary lwoayact recreation beneficial uses was
observed for all three bacteria indicators in S@mndek, Gray Horse Creek and Doga Creek.
Nonsupport of PBCR was observed for Enterococciboth segments of Salt Creek
(OK621200040010_00 & OK621200040010_10). Thereds enough data in Little Chief
Creek to assess the PBCR uses for Enterococci a@ble Little Chief Creek was found
supporting PBCR beneficial uses for Fecal Coliforfmable 2-3 summarizes the waterbodies
requiring TMDLs for not supporting PBCR.

2.3  Water Quality Target

The Code of Federal Regulations (40 CFR 8§130.7\cXtates that, “TMDLs shall be
established at levels necessary to attain and emaitihe applicable narrative and numerical
water quality standards.” For the waterbodies irggy TMDLs in this report, defining the
water quality target is somewhat complicated byuke of three different bacterial indicators
with three different numeric criteria for deternmgiattainment of PBCR use as defined in the
Oklahoma WQS. An individual water quality targeteistablished for each bacterial indicator
since each indicator group must demonstrate cong@iavith the numeric criteria prescribed in
the Oklahoma WQS (OWRB 2006). As previously stabstause available bacteria data were
collected on an approximate monthly basis (see AgipeA) instead of at least five samples
over a 30—day period, data for these TMDLs areyaea and presented in relation to the
instantaneous criteria for fecal coliform and btita instantaneous and a long-term geometric
mean for botlE. coliand Enterococci.

All TMDLs for fecal coliform must take into accoutitat no more than 25 percent of the
samples may exceed the instantaneous numericiariteorE. coli and Enterococci, no more
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than 10 percent of samples may exceed instantameibeisa. Since the attainability of stream
beneficial uses forE. coli and Enterococci is based on the compliance ofeeitie
instantaneous or a long-term geometric mean aiterpercent reductions goals will be
calculated for both criteria. TMDLs will be based the percent reduction required to meet
either the instantaneous or long-term geometricneeigerion, whichever is less.

The water quality target for each waterbody wiaaincorporate an explicit 10 percent
MOS. For example, if fecal coliform is utilized éstablish the TMDL, then the water quality
target is 360 organisms per 100 milliliters (mL), dercent lower than the instantaneous water
quality criteria (400/200 mL). ForE. coli the instantaneous water quality target is
365 organisms/100 mL, which is 10 percent lowenttiee criterion value (406/100 mL), and
the geometric mean water quality target is 113 misyas/100 mL, which is 10 percent lower
than the criterion value (126/100 mL). For Entexas the instantaneous water quality target is
97/100 mL, which is 10 percent lower than the dote value (108/100 mL) and the geometric
mean water quality target is 30 organisms/100 ntickvis 10 percent lower than the criterion
value (33/200 mL).

Each water quality target will be used to deternthreeallowable bacteria load which is derived
by using the actual or estimated flow record mlé#g by the instream criteria minus a
10 percent MOS.
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Table 2-2 Summary of Indicator Bacteria Samples fr;m Primary Body Contact Recreation Season, 1999-2003
% of
Water MUl Samples
: . Geo-Mean Number Samples )
Waterbody Indicator Quality : ; Exceeding Reason for
Waterbody ID ; o Concentration of Exceeding ) -
Name Bacteria Criterion ! Single Listing Change
(count/100ml) | Samples |[Single Sample
(#/200ml) o Sample
Criterion o
Criterion
FC 400/ 400
OK621200040010_00| Salt Creek ENT 108 /33 89 12 6 50.0%
EC 406/ 126 120 12 4 33.3% Delist: Geomean
FC 400/ 400 157 10 1 10.0% Delist: <25%
OK621200040010_10| Salt Creek ENT 108/ 33 144 13 6 46.2%
EC 406/ 126 102 14 4 28.6% Delist: Geomean
FC 400/ 400 244 10 2 20.0% Delist: <25%
OK621200040070_00| Little Chief Creek ENT 108/ 33 364 0 0.0% Low sample count
EC 406 / 126 78 2 0 0.0% Low sample count
OK621200010400_00| Gray H Creek i~ 4007400 286 10 . 20.0%
ray Horse Cree
- y ENT 108/33 124 14 9 64.3%
EC 406 /126 184 15 7 46.7%
FC 400/400 527 9 6 66.7%
0OK621200020020_00| Doga Creek ENT 108/ 33 122 11 7 63.6%
EC 406 /126 219 12 4 33.3%
FC 400/400 277 11 3 27.3%
OK121400040010_00| Sand Creek ENT 108 /33 145 18 38 44.4%
EC 406 /126 129 19 5 26.3%
EC = E. coli; ENT = enterococci; FC = fecal colifor
Highlighted bacterial indicators require TMDL
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Table 2-3 Waterbodies Requiring TMDLs for Not Suppating Primary Body Contact Recreation Use

Indicator Bacteria
WQM Station Waterbody ID Waterbody Name
FC ENT E. coli
0OK621200-04-0010F 0OK621200040010_00 Salt Creek X
0OK621200-04-0010J
OK621200-04-0010P 0OK621200040010_10 Salt Creek X
0OK621200-04-0070C 0OK621200040070_00 Little Chieddékr
0OK621200-01-0400C
OK621200-01-0400T 0OK621200010400_00 Gray Horse Creek X X X
0OK621200-02-0020C
OK621200-02-0020M 0OK621200020020_00 Doga Creek X X X
0OK121400-04-0010F
OK121400-04-0010T 0OK121400040010_00 Sand Creek X X X
ENT = enterococci; FC = fecal coliform
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SECTION 3
POLLUTANT SOURCE ASSESSMENT

A source assessment characterizes known and sedpsatirces of pollutant loading to
impaired waterbodies. Sources within a watershectategorized and quantified to the extent
that information is available. Bacteria origin&dtem humans and warm-blooded animals; and
sources may be point or nonpoint in nature.

Point sources are permitted through the NPDES progrNPDES-permitted facilities that
discharge treated wastewater are required to mofatoone of the three bacterial indicators
(fecal coliform,E coli, or Enterococci) in accordance with its permitonidoint sources are
diffuse sources that typically cannot be identifeei entering a waterbody through a discrete
conveyance at a single location. These sources imayve land activities that contribute
bacteria to surface water as a result of raintaibff. For the TMDLs in this report, all sources
of pollutant loading not regulated by NPDES arestd&red nonpoint sources. The following
discussion describes what is known regarding paimt nonpoint sources of bacteria in the
impaired watersheds.

3.1 NPDES-Permitted Facilities

Under 40CFR, 8122.2, a point source is describeal discernable, confined, and discrete
conveyance from which pollutants are or may be hdisged to surface waters. Certain
NPDES-permitted municipal plants are classifiech@slischarge facilities. NPDES-permitted
facilities classified as point sources that maytgbuate bacteria loading include:

* NPDES municipal wastewater treatment plants (WWTP);

* NPDES municipal no-discharge WWTP;

* NPDES municipal separate storm sewer discharge {4l

 NPDES Concentrated Animal Feeding Operation (CAFO).

Continuous point source discharges such as WWTdedd cesult in discharge of elevated
concentrations of fecal coliform bacteria if theidfection unit is not properly maintained, is of
poor design, or if flow rates are above the disitien capacity. While the no-discharge
facilities do not discharge wastewater directlyatwaterbody, it is possible that the collection
systems associated with each facility may be acgoaf bacteria loading to surface waters.
Stormwater runoff from MS4 areas, which is now taged under the USEPA NPDES
Program, can also contain high bacteria conceatraiti There are no permitted MS4s within
the study area. CAFOs are recognized by USEPAga#fisant sources of pollution, and may
have the potential to cause serious impacts torvgataity if not properly managed. There are
no NPDES permitted CAFOs in the study area.

There are no NPDES permitted facilities of any typthe contributing watershed of Sand
Creek, Doga Creek and Gray Horse Creek.

Two of the sub-watersheds in the Study Area OK6R2020010 00 (lower Salt Creek)
and OK621200040010 10 (upper Salt Creek) have tincmus point source discharger.
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3.1.1 Continuous Point Source Discharges

The location of the NPDES permitted facilities whidischarge wastewater to surface
waters addressed in these TMDLs are shown in Figudreand is listed in Table 3-1. For the
purposes of the TMDLs calculated in Chapter 5, dabylity types identified in Table 3-1 as
Sewerage Systems are assumed to contribute batdada within the watersheds of the

impaired waterbodies.

Table 3-1 Point Source Discharges in the Study Area
- Design 3 -
NPDES Name Receiving Water Facility County Flow Actl\{e/ Facility
Permit No. Type Name Inactive ID
(mgd)
City of Salt Creek .
0OK0022993 Shidler |(OK621200040010_10) Sewage | Osage 0.12 Active S21205
Fairfax Salt Creek _
OK0029017 PWA |(OK621200040010_00) Sewage | Osage 0.206 Active S21207

Discharge Monitoring Reports (DMR) on bacteria wewd available for either of the

above facilities. Bacteria monitoring was not rieed in their NPDES permit.
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Figure 3-1

Locations of NPDES-Permitted Facilitiesn the Study Area

Pollutant Source Assessment
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3.1.2 NPDES No-Discharge Facilities and SSOs
There is no NPDES no-discharge facility in anyhad sub-watersheds in the study area. (

Sanitary sewer overflows (SSO) from wastewaterectibn systems, although infrequent,
can be a major source of fecal coliform loadingsteeams. SSOs have existed since the
introduction of separate sanitary sewers, and ramstcaused by blockage of sewer pipes by
grease, tree roots, and other debris that clogrskwes, by sewer line breaks and leaks, cross
connections with storm sewers, and inflow and tirefilon of groundwater into sanitary sewers.
SSOs are permit violations that must be addresgdtebresponsible NPDES permittee. The
reporting of SSOs has been strongly encouraged ®RA, primarily through enforcement
and fines. While not all sewer overflows are répdr ODEQ has some data on SSOs
available. There were 8 SSO occurrences in the@Gakk Study Area on record which goes
back to as early as 1989. the first occurrenceiwdsnuary 1998 and the last in April 2008.
A summary of the reported SSOs in the Salt CreeklystArea are provided in Table 3-2.
Additional data on each individual SSO event amvioled in Appendix B.

Table 3-2 Sanitary Sewer Overflow Summary

Facility NPDES sl Facility | Number of Date Range
Name Permit No. 9 ID Occurrences From To
Shidler OK0022993 | ©K621200040010 | o505 8 01/22/1998 | 04/11/2008
Salt Creek

SSOs are a common result of the aging wastewdimstructure around the state. DEQ
has been ahead of other states and, in some cB#egdelf, in its handling of SSOs. Due to
the widespread nature of the SSO problem, DEQdm@sséd its limited resources to first target
SSOs that result in definitive environmental hasoch as fish kills, or lead to citizen
complaints. All SSOs falling in these two categeriare addressed through DEQ’s formal
enforcement process. A Notice of Violation (NO¥irst issued to the owner of the collection
system and a Consent Order (CO) is negotiated ketwlee owner and DEQ to establish a
schedule for necessary collection system upgradekniinate future SSOs.

Another target area for DEQ is chronic SSOs fronD8B major facilities, those with a
total design flow in excess of 1 MGD. DEQ periadig reviews the bypass reports submitted
by these major facilities and identifies probleraaa and chronic SSOs. When these problems
are attributable to wet weather, DEQ endeavorsntereinto a CO with the owner of the
collection system to establish a schedule for resrgsepairs. When the problems seem to be
dry weather-related, DEQ will encourage the owrfethe collection system to implement the
proposed Capacity, Management, Operation, and klaamce (CMOM) guidelines aimed at
minimizing or eliminating dry weather SSOs. Thi®iften accomplished through entering into
a Consent Order to establish a schedule for impiatien and annual auditing of the CMOM
program.

All SSOs are considered unpermitted dischargesrudidge statute and DEQ regulations.
The smaller towns have a smaller reserve, are hkalg to use utility revenue for general
purposes, and/or tend to budget less for ongoidgpapreventive maintenance. If and when
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DEQ becomes aware of chronic SSOs (more than ongedrsingle location in a year) or
receives a complaint about an SSO in a smaller aomitgn DEQ will pursue enforcement
action. Enforcement almost always begins with siseance of an NOV and, if the problem is
not corrected by a long-term solution, DEQ willeminto a CO with the facility for a long-

term solution. Long-term solutions usually begithaganitary sewer evaluation surveys
(SSESs). Based on the result of the SSES, thdtiflsitan prioritize and take corrective action.

3.1.3 NPDES Municipal Separate Storm Sewer Discharg e
Phase | MS4

In 1990 the USEPA developed rules establishing €had the NPDES Stormwater
Program, designed to prevent harmful pollutantsftieing washed by stormwater runoff into
MS4s (or from being dumped directly into the MS4)dahen discharged into local water
bodies (USEPA 2005). Phase | of the program reduiperators of medium and large MS4s
(those generally serving populations of 100,000goeater) to implement a stormwater
management program as a means to control polluitechatges. Approved stormwater
management programs for medium and large MS4seangéred to address a variety of water
quality-related issues, including roadway runoff n@gement, municipal-owned operations,
and hazardous waste treatment. There are no PN permits in the Study Area.

Phase Il MS4

Phase Il of the rule extends coverage of the NPBE&nwater Program to certain small
MS4s. Small MS4s are defined as any MS4 that tsanmedium or large MS4 covered by
Phase | of the NPDES Stormwater Program. Phassgllires operators of regulated small
MS4s to obtain NPDES permits and develop a storemwatinagement program. Programs are
designed to reduce discharges of pollutants tdrttaximum extent practicable,” protect water
quality, and satisfy appropriate water quality rnegments of the CWA. Small MS4
stormwater programs must address the following mimn control measures:

* Public Education and Outreach;

* Public Participation/Involvement;

» lllicit Discharge Detection and Elimination;

» Construction Site Runoff Control,

* Post- Construction Runoff Control; and

» Pollution Prevention/Good Housekeeping.

The small MS4 General Permit for communities in @kima became effective on

February 8, 2005. There are no permitted MS4s imvithe study area. ODEQ provides
information on the current status of its MS4 progren its website, found at:

http://www.deq.state.ok.us/WQDnew/stormwater/ms4/

3.1.4 Concentrated Animal Feeding Operations
There are no NPDES-permitted CAFO facilities witthie Study Area.
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3.2 Nonpoint Sources

Nonpoint sources include those sources that cammatentified as entering the waterbody
at a specific location. Bacteria originate fromatusuburban, and urban areas. The following
section describes possible major nonpoint souroesributing fecal coliform loading within
the Study Area.

These sources include wildlife, various agriculkwaetivities and domesticated animals,
land application fields, urban runoff, failing oteswastewater disposal (OSWD) systems, and
domestic pets. As previously stated in Subse@i@nthere are no NPDES permitted facilities
of any type in the contributing watershed of Samde®, Gray Horse Creek and Doga Creek;
therefore, nonsupport of PBCR use for these sulerala¢ds is caused by nonpoint sources of
bacteria only.

Bacteria associated with urban runoff can emamai® fhumans, wildlife, commercially
raised farm animals, and domestic pets. Wateritgyuddta collected from streams draining
urban communities often show existing concentratioh fecal coliform bacteria at levels
greater than a state’s instantaneous standardgud under USEPA’s National Urban Runoff
Project indicated that the average fecal colifoonaentration from 14 watersheds in different
areas within the United States was approximately0®/100 mL in stormwater runoff
(USEPA 1983). Water quality data collected frstmeams draining many of the nonpermitted
communities show existing loads of fecal coliformcteria at levels greater than the State’s
instantaneous standards. Best management pra¢B&#B8) such as buffer strips, repair of
leaking sewage collection systems, elimination Ib€iti discharges and proper disposal of
domestic animal waste, can reduce bacteria loadimgaterbodies.

3.2.1 Wildlife

Fecal coliform bacteria are produced by all warmelled animals, including wildlife such
as mammals and birds. In developing bacteria TMDIis important to identify the potential
for bacteria contributions from wildlife by wateesh Wildlife is naturally attracted to riparian
corridors of streams and rivers. With direct ascesthe stream channel, wildlife can be a
concentrated source of bacteria loading to a wathrb Fecal coliform bacteria from wildlife
are also deposited onto land surfaces, where it beayashed into nearby streams by rainfall
runoff. Currently there are insufficient data dablie to estimate populations and spatial
distribution of wildlife and avian species by wateed. Consequently it is difficult to assess
the magnitude of bacteria contributions from wikgspecies as a general category.

However, adequate data are available by countystonate the number of deer by
watershed. This report assumes that deer halbithides forests, croplands, and pastures.
Using Oklahoma Department of Wildlife Conservatamunty data, the population of deer can
be roughly estimated from the actual number of demwested and harvest rate estimates.
Because harvest success varies from year to yesmdban weather and other factors, the
average harvest from 1999 to 2003 was combined antlestimated annual harvest rate of
20 percent to predict deer population by countging the estimated deer population by county
and the percentage of the watershed area withih eagnty, a wild deer population can be
calculated for each watershed. Table 3-3 provithes estimated number of deer for each
watershed.
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Table 3-3 Estimated Deer Populations
Waterbody ID Waterbody Name Deer Acre
OK621200040010_00 Salt Creek 40 32,060
OK621200040010_10 Salt Creek 164 130,796
0OK621200010400_00 Gray Horse Creek 43 31,658
0OK621200020020_00 Doga Creek 29 23,354
0OK121400040010_00 Sand Creek 257 154,800

According to a study conducted by ASAE (the Amaric&ociety of Agricultural
Engineers), deer release approximately 3xf€cal coliform units per animal per day
(ASAE 1999). Although only a fraction of the tofi@cal coliform loading produced by the
deer population may actually enter a waterbody, e$ttmated fecal coliform production for
deer provided in Table 3-4 in cfu/day provides &atree magnitude of loading in each
watershed.

Table 3-4 Estimated Fecal Coliform Production for [2er
Fecal
Watershed Wild Deer Estimated Production
Waterbody ID Waterbody Name Area P ; Wild Deer (x 10° cfu/day)
opulation
(acres) per acre of Deer
Population
OK621200040010_00 | Salt Creek 32,060 40 0.0012 20
OK621200040010_10 | Salt Creek 130,796 164 0.0013 82
OK621200010400_00 | Gray Horse Creek 31,658 43 0.0014 22
OK621200020020_00 | Doga Creek 23,354 29 0.0012 15
OK121400040010_00 | Sand Creek 154,800 257 0.0017 129

3.2.2 Non-Permitted Agricultural Activities and Dom  esticated Animals

There are a number of non-permitted agriculturaéaies that can also be sources of fecal
bacteria loading. Agricultural activities of grest concern are typically those associated with
livestock operations (Drapcho and Hubbs 2002). féHewing are examples of commercially
raised farm animal activities that can contributdacteria sources:

* Processed commercially raised farm animal manureftsn applied to fields as
fertilizer, and can contribute to fecal bacteriadimg to waterbodies if washed into
streams by runoff.

* Animals grazing in pastures deposit manure comgirfecal bacteria onto land
surfaces. These bacteria may be washed into veatiebby runoff.
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* Animals often have direct access to waterbodiescandprovide a concentrated source
of fecal bacteria loading directly into streams.

Table 3-5 provides estimated numbers of commeyciaised farm animals by watershed
based on the 2002 U.S. Department of Agricultur&[8) county agricultural census data
(USDA 2002). The estimated animal populations abl& 3-5 were derived by using the
percentage of the watershed within each countycaBse the watersheds are generally much
smaller than the counties, and commercially raisgth animals are not evenly distributed
across counties or constant with time, these aughraestimates only. Cattle generate the
largest amount of fecal coliform and often havectiaccess to the impaired waterbodies.

Detailed information is not available to describe quantify the relationship between
instream concentrations of bacteria and land agjpdic of manure. The estimated acreage by
watershed where manure was applied in 2002 is shiowiable 3-5. These estimates are also
based on the county level reports from the 2002 AN$Dunty agricultural census, and thus
represent approximations of the land applicati@aan each watershed. Because of the lack of
specific data, for the purpose of these TMDLs, lapplication of animal manure is not
guantified in Table 3-6 but is considered a potdnsource of bacteria loading to the
waterbodies in the Study Area. Most poultry fegdaperations are regulated by ODAFF, and
are required to land apply chicken waste in acawreavith their Animal Waste Management
Plans or Comprehensive Nutrient Management Plalibile these plans are not designed to
control bacteria loading, best management practaces conservation measures, if properly
implemented, could greatly reduce the contributdrbacteria from this group of animals to
the watershed.

According to a study conducted by the ASAE, thdyd&ical coliform production rates by
species were estimated as follows (ASAE 1999):

» Beef cattle release approximately 1.04E+11 fechfiocon counts per animal per day;

» Dairy cattle release approximately 1.01E+11 pemahiper day

* Swine release approximately 1.08E+10 per animatipgr

* Chickens release approximately 1.36E+08 per anp@iatiay

* Sheep release approximately 1.20E+10 per animalaer

* Horses release approximately 4.20E+08 per anieratiay;

* Turkey release approximately 9.30E+07 per animabtpg

* Ducks release approximately 2.43E+09 per animatlpgr

» Geese release approximately 4.90E+10 per animalger

Using the estimated animal populations and thelfeodform production rates from
ASAE, an estimate of fecal coliform production fr@ach group of commercially raised farm
animals was calculated in each watershed of thdyStuea in Table 3-6. Note that only a
small fraction of these fecal coliform are expediedepresent loading into waterbodies, either

washed into streams by runoff or by direct deposifrom wading animals. Cattle appear to
represent the largest source of fecal bacteria.

According to data provided by Oklahoma DepartmdnAgriculture, Food, and Forestry
(ODAFF), there are no CAFOs or poultry operatianthie study area (Figure 3-1).
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Table 3-5 Commercially Raised Farm Animals and Mante Application Area Estimates by Watershed
Cattle & Dairy Horses & Sheep & | Hogs | Ducks & | Chicken & FETES €
Waterbody ID Waterbody Name X Goats ; Manure
Calves-all Cows Ponies Lambs & Pigs Geese Turkeys o
Application
OK621200040010_00 | Salt Creek 3,768 3 102 0 27 12 5 76 17
OK621200040010_10 | Salt Creek 15,372 13 415 0 109 47 18 309 67
0OK621200010400 00 | Gray Horse Creek 3,720 3 101 0 27 11 5 75 17
0OK621200020020_00 | Doga Creek 2,746 2 74 0 19 8 3 55 10
0OK121400040010_00 | Sand Creek 18,261 15 521 0 136 54 22 378 116
Table 3-6 Fecal Coliform Production Estimates for ©@mmercially Raised Farm Animals (x18 number/day)
Cattle & Dairy Horses & Sheep & Hogs Ducks & Chickens
EHEEEE b7 10) BUEHEEEER NETE Calves-all Cows Ponies s Lambs & Pigs Geese & Turkeys V!
OK621200040010_00 | Salt Creek 391,504 333 43 N/A 321 125 11 10 392,347
OK621200040010_10 | Salt Creek 1,597,237 1,360 174 N/A 1,309 510 45 42 1,600,678
OK621200010400_00 | Gray Horse Creek 386,622 301 42 N/A 320 122 11 10 387,429
OK621200020020_00 | Doga Creek 285,367 224 31 N/A 225 90 8 7 285,952
OK121400040010_00 | Sand Creek 1,897,511 1,542 219 N/A 1,635 578 53 51 1,901,589
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3.2.3 Failing Onsite Wastewater Disposal Systems an  d lllicit Discharges

ODEQ is responsible for implementing the reguldiai Title 252, Chapter 641 of the
Oklahoma Administrative Code, which define desitandards for individual and small public
onsite sewage disposal systems (ODEQ 2008a). OSy§tems and illicit discharges can be a
source of bacteria loading to streams and riv&acteria loading from failing OSWD systems
can be transported to streams in a variety of wangduding runoff from surface ponding or
through groundwater. Fecal coliform-contaminateslugdwater discharges to creeks through
springs and seeps.

To estimate the potential magnitude of OSWDs fdidteria loading, the number of
OSWD systems was estimated for each watershed. e$timate of OSWD systems was
derived by using data from the 1990 U.S. Censususethis data was not available in the
2000 U.S. Census. The estimate was then proraisetion the population data from both the
1990 and 2000 U.S. Census. The density of OSWmDemsgs within each watershed was
estimated by dividing the number of OSWD systemganh census block by the number of
acres in each census block. This density was #pgtied to the number of acres of each
census block within a waterbody watershed. Cehdosks crossing a watershed boundary
required additional calculation to estimate the hamof OSWD systems based on the
proportion of the census tracking falling withinckavatershed. This step involved adding all
OSWD systems for each whole or partial census block

Over time, most OSWD systems operating at full capawill fail. OSWD system
failures are proportional to the adequacy of eeganinimum design criteria (Hall 2002). The
1995 American Housing Survey conducted by the W®nsus Bureau estimates that,
nationwide, 10 percent of occupied homes with OSWiBtems experience malfunctions
during the year (U.S. Census Bureau 1995). A stuaylucted by Reed, Stowe & Yanke, LLC
(2001) reported that approximately 12 percent &f @SWD systems in northeast Texas
(adjacent to the study area) were chronically nmaifioning. Most studies estimate that the
minimum lot size necessary to ensure against can&ion is roughly one-half to one acre
(Hall 2002). Some studies, however, found thasinés in this range or even larger could still
cause contamination of ground or surface water&fsity of Florida 1987). It is estimated
that areas with more than 40 OSWD systems per squdle (6.25 septic systems per
100 acres) can be considered to have potentialagonation problems (Canter and
Knox 1986). Table 3-7 summarizes estimates of smvand unsewered households for each
watershed in the study area.
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Table 3-7 Estimates of Sewered and Unsewered Houséds

Public Septic Other Housin
Waterbody ID Waterbody Name Sewer Tapnk Means Unitsg % Sewered
OK621200040010 00 | Salt Creek 151 51 2 204 74%
0OK621200040010 10 | Salt Creek 618 207 7 833 74%
0K621200010400 00 | Gray Horse Creek 1 36 1 38 2%
0OK621200020020_00 | Doga Creek 2 81 2 84 2%
0OK121400040010 00 | Sand Creek 1,488 730 29 2,247 66%

For the purpose of estimating fecal coliform loadin watersheds, an OSWD failure rate
of 8 percent was used. Using this 8 percent faitate, calculations were made to characterize
fecal coliform loads in each watershed.

Fecal coliform loads were estimated using the Withg equation (USEPA 2001):

6
y counts_ (# Failing system);x 10°counts) (  70gal x[# persondj>< 37852ﬂ
day - 100ml personda househol gal

The average of number of people per household waigslated to be 2.48 for counties in
the Study Area (U.S. Census Bureau 2000). Appratety 70 gallons of wastewater was
estimated to be produced on average per persodayefMetcalf and Eddy 1991). The fecal
coliform concentration in septic tank effluent westimated to be £Qer 100 mL of effluent
based on reported concentrations from a numbeuloiighed reports (Metcalf and Eddy 1991,
Canter and Knox 1985; Cogger and Carlile 1984)in@J¢his information, the estimated load
from failing septic systems within the watershedswummarized below in Table 3-8.

Table 3-8 Estimated Fecal Coliform Load from OSWD $stems

Septic # of Failing Est|mate(_j Loads
Waterbody ID Waterbody Name Acres . from Septic Tanks
Tank |Septic Tanks 9
(x 10" counts/day)
OK621200040010_00 | Salt Creek 32,060 51 6 42
OK621200040010_10 | Salt Creek 130,796 207 25 170
0K621200010400 00 | Gray Horse Creek 31,658 36 4 30
0OK621200020020_00 | Doga Creek 23,354 81 10 66
0OK121400040010 00 | Sand Creek 154,800 730 88 599
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3.2.4 Domestic Pets

Fecal matter from dogs and cats, which is trangdax streams by runoff from urban and
suburban areas can be a potential source of bad¢teding. On average nationally, there are
0.58 dogs per household and 0.66 cats per housetfiderican Veterinary Medical
Association 2004). Using the U.S. census dathebtock level (U.S. Census Bureau 2000),
dog and cat populations can be estimated for eamfershed. Table 3-9 summarizes the
estimated number of dogs and cats for the watesstieithe Study Area.

Table 3-9 Estimated Numbers of Pets
Waterbody ID Waterbody Name Hfjﬁt'gg Dogs Cats
0OK621200040010 00 Salt Creek 204 118 135
0OK621200040010 10 Salt Creek 833 483 550
0K621200010400 00 | Gray Horse Creek 38 22 25
0K621200020020 00 | Doga Creek 84 49 55
0K121400040010 00 Sand Creek 2,247 1,303 1,483

Table 3-10 provides an estimate of the fecal cofiftoad from pets. These estimates are
based on estimated fecal coliform production rafes.4x1¢ per day for cats and 3.3xX1per
day for dogs (Schueler 2000).

Table 3-10  Estimated Fecal Coliform Daily Productio by Pets (x 16)
Waterbody ID Waterbody Name Dogs Cats Total
OK621200040010_00 | Salt Creek 390 73 463
OK621200040010_10 | Salt Creek 1,594 297 1,891
0OK621200010400_00 | Gray Horse Creek 73 14 86
0OK621200020020_00 | Doga Creek 161 30 191
0OK121400040010_00 | Sand Creek 4,301 801 5,102

3.3  Summary of Bacteria Sources

NPDES-permitted facilities operate in a few of thatersheds in the Study Area but most
of the point sources are relatively minor and fog tost part tend to meet instream water
quality criteria in their effluent. Thus, nonposdurces are considered to be the major source

of bacteria loading in each watershed.

bacteria loading in each impaired watershed.

Table 3@finmarizes the suspected sources of
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Pollutant Source Assessment

Table 3-11  Estimated Major Source of Bacteria Loathg by Watershed

Waterbody ID Waterbody Name SES:Q;S '\é%fllir)gg;t Sl\él)ijrcc):re
0OK621200040010_00 | Salt Creek Yes Yes Nonpoint
0OK621200040010_10 | Salt Creek Yes Yes Nonpoint
0OK621200010400_00 | Gray Horse Creek No Yes Nonpoint
0OK621200020020_00 | Doga Creek No Yes Nonpoint
0OK121400040010_00 | Sand Creek No Yes Nonpoint

Table 3-12 below provides a summary of the estichéteal coliform loads in percentage
for the four major nonpoint source categories (camually raised farm animals, pets, deer and
septic tanks) that are contributing to the elevdiadteria concentrations in each watershed.
Commercially raised farm animals are estimated ¢othe primary contributors of fecal
coliform loading to land surfaces. It must be doteat while no data are available to estimate
populations and fecal loading of wildlife other thdeer, a number of bacteria source tracking
studies demonstrate that wild birds and mammalesemt a major source of the fecal bacteria
found in streams.

The magnitude of loading to a stream may not reflee magnitude of loading to land
surfaces. While no studies quantify these effduasteria may die off or survive at different
rates depending on the manure characteristics awdnéer of other environmental conditions.
Manure handling practices, use of BMPs, and reddti¢ation to streams can also affect stream
loading. Also, the structural properties of somanores, such as cow patties, may limit their
washoff into streams by runoff. Because littegpplied in a pulverized form, it could be a
larger source during storm runoff events. The $8oeek report showed that poultry litter was
about 71% of the high flow load and cow pats ctwmted only about 28% of it (Missouri
Department of Natural Resources, 2003). The ShozdlCreport also showed that poultry litter
was insignificant under low flow conditions up t6% frequency. In contrast, malfunctioning
septic tank effluent may be present in pools onstiréace, or in shallow groundwater, which
may enhance its conveyance to streams.

Table 3-12  Summary of Daily Fecal Coliform Load Estnates from Nonpoint Sources

to Land Surfaces

Commercially Septic

Waterbody ID Waterbody Name Raised Farm Pets Deer P
; Tanks

Animals

OK621200040010_00 Salt Creek 99.87% 0.12% 0.01% 0.01%
OK621200040010_10 Salt Creek 99.87% 0.12% 0.01% 0.01%
OK621200010400_00 Gray Horse Creek 99.96% 0.02% 0.01% 0.01%
OK621200020020_00 Doga Creek 99.91% 0.07% 0.01% 0.02%
0OK121400040010_00 Sand Creek 99.69% 0.27% 0.01% 0.03%
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SECTION 4
TECHNICAL APPROACH AND METHODS

The objective of a TMDL is to estimate allowablellp@nt loads and to allocate these
loads to the known pollutant sources in the waenisko appropriate control measures can be
implemented and the WQS achieved. A TMDL is exgpedsas the sum of three elements as
described in the following mathematical equation:

TMDL = X WLA + X LA + MOS

The WLA is the portion of the TMDL allocated to sting and future point sources. The
LA is the portion of the TMDL allocated to nonpoisturces, including natural background
sources. The MOS is intended to ensure that WQIEbevmet. Thus, the allowable pollutant
load that can be allocated to point and nonpoinircas can then be defined as the TMDL
minus the MOS.

40 CFR, 8130.2(1), states that TMDLs can be exptess terms of mass per time,
toxicity, or other appropriate measures. For faxdiform, E. coli, or Enterococci bacteria,
TMDLs are expressed as colony-forming units per, dalgere possible, or as a percent
reduction goal (PRG), and represent the maximumdayeload the stream can assimilate
while still attaining the WQS.

4.1  Using Load Duration Curves to Develop TMDLs

The TMDL calculations presented in this report dezived from load duration curves
(LDC). LDCs facilitate rapid development of TMDLand as a TMDL development tool are
effective at identifying whether impairments aresasated with point or nonpoint sources.
The technical approach for using LDCs for TMDL depenent includes the four following
steps that are described in Subsections 4.2 thréugbelow:

* Preparing flow duration curves for gaged and undafeeam segments;

» Estimating existing bacteria loading in the reasgvivater using ambient water quality
data;

* Using LDCs to identify the critical condition thatill dictate loading reductions
necessary to attain WQS; and

* Interpreting LDCs to derive TMDL elements — WLA, LMOS, and PRG.

Historically, in developing WLAs for pollutants fmo point sources, it was customary to
designate a critical low flow conditior.g.,7Q2) at which the maximum permissible loading
was calculated. As water quality management efferpanded in scope to quantitatively
address nonpoint sources of pollution and typegatifitants, it became clear that this single
critical low flow condition was inadequate to ers@dequate water quality across a range of
flow conditions. Use of the LDC obviates the needletermine a design storm or selected
flow recurrence interval with which to characteritiee appropriate flow level for the
assessment of critical conditions. For waterbodimepacted by both point and nonpoint
sources, the “nonpoint source critical conditiorduM typically occur during high flows, when
rainfall runoff would contribute the bulk of the lpgant load, while the “point source critical
condition” would typically occur during low flowsyhen WWTP effluents would dominate the
base flow of the impaired water. However, floange is only a general indicator of the
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relative proportion of point/nonpoint contributionk is not used in this report to quantify point
source or nonpoint source contributions. Violagsidhat occur during low flows may not be
caused exclusively by point sources. Violationseheen noted in some watersheds that
contain no point sources. Research has showr#tééria loading in streams during low flow
conditions may be due to direct deposit of cattlanare into streams and faulty septic
tank/lateral field systems.

LDCs display the maximum allowable load over thenptete range of flow conditions by
a line using the calculation of flow multiplied bye water quality criterion. The TMDL can be
expressed as a continuous function of flow, equéhé¢ line, or as a discrete value derived from
a specific flow condition.

4.2  Development of Flow Duration Curves

Flow duration curves serve as the foundation of ER@d are graphical representations of
the flow characteristics of a stream at a givee. sielow duration curves utilize the historical
hydrologic record from stream gages to forecasirtutecurrence frequencies. Many streams
throughout Oklahoma do not have long term flow datd therefore, flow frequencies must be
estimated. The most basic method to estimate fhivesh ungaged site involves 1) identifying
an upstream or downstream flow gage; 2) calculatireg contributing drainage areas of the
ungaged sites and the flow gage; and 3) calculal#ily flows at the ungaged site by using the
flow at the gaged site multiplied by the drainageaaratio. The more complex approach used
here in this TMDL report, also considers watershdterences in rainfall, land use, and the
hydrologic properties of soil that govern runoffdaretention. More than one upstream flow
gage may also be considered. A more detailed eapta of the methods for estimating flow
at ungaged streams is provided in Appendix C.

Flow duration curves are a type of cumulative thstion function. The flow duration
curve represents the fraction of flow observatitinst exceed a given flow at the site of
interest. The observed flow values are first rank®m highest to lowest then, for each
observation, the percentage of observations exaegdtat flow is calculated. The flow value
is read from the ordinate (y-axis), which is typig@n a logarithmic scale since the high flows
would otherwise overwhelm the low flows. The flexceedance frequency is read from the
abscissa, which is numbered from 0 to 100 per@d,may or may not be logarithmic. The
lowest measured flow occurs at an exceedance fneguaf 100 percent, indicating that flow
has equaled or exceeded this value 100 percehedirhe, while the highest measured flow is
found at an exceedance frequency of O percent. niddian flow occurs at a flow exceedance
frequency of 50 percent. The flow exceedance péites for each stream segment addressed
in this report are provided in Appendix C.

While the number of observations required to dgwedo flow duration curve is not
rigorously specified, a flow duration curve is ugpabased on more than 1 year of
observations, and encompasses inter-annual andnstagriation. Ideally, the drought of
record and flood of record are included in the olegons. For this purpose, the long-term
flow gaging stations operated by the USGS arezetilli(USGS 2007a).

A typical semi-log flow duration curve exhibits @moidal shape, bending upward near a
flow exceedance frequency value of 0 percent awdhdard at a frequency near 100 percent,
often with a relatively constant slope in betwe&or sites that on occasion exhibit no flow, the
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curve will intersect the abscissa at a frequensg lhan 100 percent. As the number of
observations at a site increases, the line of Ib€ ttends to appear smoother. However, at
extreme low and high flow values, flow durationwes may exhibit a “stair step” effect due to
the USGS flow data rounding conventions near tiégiof quantitation.

Figures 4-1 through 4-5 are flow duration curvesdach impaired waterbody during the
primary body contact recreation season. The flavation curve for Sand Creek was based on
measured flows at USGS gage station 07174600 (Saxek at Okesa, OK). The flow period
used for this station was 1959 through 1994.

No flow gages exist on Salt Creek, Gray Horse CerekDoga Creek. The flow duration
curves for these streams were estimated using Htershed area ratio method based on
measured flows at USGS gage station 07174600 (Sesek at Okesa, OK).

Figure 4-1  Flow Duration Curve for Salt Creek (OK62200040010 _00)
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Figure 4-2  Flow Duration Curve for Salt Creek (OK62200040010_10)
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Figure 4-3  Flow Duration Curve for Gray Horse Creek(OK621200010400_00)
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Figure 4-4  Flow Duration Curve for Doga Creek (OK62200020020_00)
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Figure 4-5  Flow Duration Curve for Sand Creek (OK12.400040010_00)
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The USGS National Water Information System serveshe primary source of flow
measurements for the application. All availabldydaverage flow values for all gages in
Oklahoma, as well as the nearest upstream and d®@ans gages in adjacent states, were
retrieved for use in the application. The appiaratincludes a data update module that
automatically downloads the most recent USGS dath appends it to the existing flow
database.

Some instantaneous flow measurements were avaftaltevarious agencies. These were
not combined with the daily average flows or usedalculating flow percentiles, but were
matched to bacteria grab measurements collectdtkatame site and time. When available,
these instantaneous flow measurements were udeiiaf the daily average flow to calculate
instantaneous bacteria loads.

4.3  Estimating Current Point and Nonpoint Loading

Another key step in the use of LDCs for TMDL devettent is the estimation of existing
bacteria loading from point and nonpoint sources tie display of this loading in relation to
the TMDL. In Oklahoma, WWTPs that discharge trdatanitary wastewater must meet the
state WQSs for fecal bacteria at the point of disgh. However, for TMDL analysis it is
necessary to understand the relative contributiod/@/TPs to the overall pollutant loading
and its general compliance with required effluenits. The monthly bacteria load for
continuous point source dischargers is estimateahildyiplying the monthly average flow rates
by the monthly geometric mean using a conversiotofa The current pollutant loading from
each permitted point source discharge is calculasath the equation below.

Point Source Loading = monthly average flow ratesgd) * geometric mean of
corresponding fecal coliform concentration * unttnversion factor

Where:
unit conversion factor = 37,854,120 100-ml/milliayallons

It is difficult to estimate current nonpoint loadinlue to lack of specific water quality and
flow information that would assist in estimatinggtrelative proportion of non-specific sources
within the watershed. Therefore, existing instredaads minus the point source loads were
used as an estimate for nonpoint loading.

4.4  Development of TMDLs Using Load Duration Curves

The final step in the TMDL calculation process iwas a group of additional
computations derived from the preparation of LDCBEhese computations are necessary to
derive a PRG (which is one method of presenting haweh bacteria loading must be reduced
to meet WQSs in the impaired watershed).

Step 1: Generate Bacteria LDCs. LDCs are similar in appearance to flow duration
curves; however, the ordinate is expressed in terves bacteria load in cfu/day. The curve
represents the single sample water quality critefow fecal coliform (400 cfu/100 mLE. coli
(406 cfu/100 mL), or Enterococci (108 cfu/100 mypeessed in terms of a load through
multiplication by the continuum of flows historitalobserved at this site. The basic steps to
generating an LDC involve:

* obtaining daily flow data for the site of interéstm the USGS;
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» sorting the flow data and calculating flow exceemtapercentiles for the time period
and season of interest;

» obtaining the water quality data from the primagdp contact recreation season
(May 1 through September 30);

* matching the water quality observations with tleevfldata from the same date;

» display a curve on a plot that represents the albdgvload multiplied by the actual
or estimated flow by the WQS for each respectikcator;

* multiplying the flow by the water quality parametamcentration to calculate daily
loads; then

» plotting the flow exceedance percentiles and débd observations in a load
duration plot.

The culmination of these steps is expressed ifall@ving formula, which is displayed on
the LDC as the TMDL curve:

TMDL (cfu/day) = WQS * flow (cfs) * unit conversiofiactor

Where: WQS = 400 cfu /100 ml (Fecal coliform); 4@%u/100 ml (E. coli); or 108 cfu/100 ml
(Enterococci)

unit conversion factor = 24,465,525 ml*s / ft3*day

The flow exceedance frequency (x-value of each tpogobtained by looking up the
historical exceedance frequency of the measurextomated flow, in other words, the percent
of historical observations that equal or exceed rtteasured or estimated flow. Historical
observations of bacteria concentration are pairgk flow data and are plotted on the LDC.
The fecal coliform load (or the y-value of eachmipiis calculated by multiplying the fecal
coliform concentration (colonies/100 mL) by thetarganeous flow (cubic feet per second) at
the same site and time, with appropriate volumetna time unit conversions. Fecal
coliform/E. coli/Enterococci loads representing exceedance of wgataity criteria fall above
the water quality criterion line.

Only those flows and water quality samples obseriredhe months comprising the
primary body contact recreation season are usegnerate the LDCs. It is inappropriate to
compare single sample bacteria observations andnitaneous or daily flow durations to a
30-day geometric mean water quality criterion ia LDC.

As noted earlier, runoff has a strong influencdaading of nonpoint pollution. Yet flows
do not always correspond directly to local rundiigh flows may occur in dry weather and
runoff influence may be observed with low or modieftows.

Step 2: Develop LDCs with MOS. An LDC depicting slightly lower estimates thare th
TMDL is developed to represent the TMDL with MO$he MOS may be defined explicitly or
implicitly. A typical explicit approach would reser some fraction of the TMDLe(g.,10%) as
the MOS. In an implicit approach, conservativeuagstions used in developing the TMDL are
relied upon to provide an MOS to assure that WQ&8satained.

For the TMDLs in this report, an explicit MOS of pércent of the TMDL value (10% of
the instantaneous water quality criterion) has ssdected.

Step 3. Calculate WLA. As previously stated, the pollutant load allogatfor point
sources is defined by the WLA. A point source taneither a wastewater (continuous) or
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stormwater (MS4) discharge. Stormwater point sesiare typically associated with urban and
industrialized areas, and recent USEPA guidancéudes NPDES-permitted stormwater
discharges as point source discharges and, thergfart of the WLA.

The LDC approach recognizes that the assimilatiygacity of a waterbody depends on the
flow, and that maximum allowable loading will vawith flow condition. TMDLs can be
expressed in terms of maximum allowable concemwinati or as different maximum loads
allowable under different flow conditions, rathérah single maximum load values. This
concentration-based approach meets the requirenen®) CFR, 130.2(i) for expressing
TMDLs “in terms of mass per time, toxicity, or oth&ppropriate measures” and is consistent
with USEPA'’s Protocol for Developing Pathogen TMDILSEPA 2001).

WLA for WWTP. WLAs may be set to zero for watersheds with nigtarg or planned
continuous permitted point sources. For watershatls permitted point sources, WLAs may
be derived from NPDES permit limits. A WLA may balculated for each active NPDES
wastewater discharger using a mass balance appesashown in the equation below. The
permitted average flow rate used for each pointcgdischarge and the water quality criterion
concentration are used to estimate the WLA for eeattewater facility. All WLA values for
each NPDES wastewater discharger are then summeeptesent the total WLA for the
watershed.

WLA (cfu/day) = WQS * flow * unit conversion factor
Where:

Where: WQS = 200 cfu /200 ml (Fecal coliform); 126u/100 ml (E. coli); or 33 cfu/100 ml
(Enterococci)

flow (10° gal/day) = permitted flow
unit conversion factor = 37,854,120-§ghllday

Step 4: Calculate LA and WLA for MS4s. LAs can be calculated under different flow
conditions as the water quality target load mirnes\WLA. The LA is represented by the area
under the LDC but above the WLA. The LA at anytigatar flow exceedance is calculated as
shown in the equation below.

LA=TMDL — MOS - YWLA

WLA for MS4s. When there are permitted MS4s in the watershed, $/Aoh MS4s will
be caluculated based on area prorated LA. This MdtAVIS4s may not be the total load
allocated for permitted MS4s unless the whole M$&daas located within the study
watershed boundary. However, in most case the stadgrshed intersects only a portion
of the permitted MS4 coverage areas.

Step 5: Estimate WLA Load Reduction. The WLA load reduction was not calculated as
it was assumed that continuous dischargers (NPDESitied WWTPs) are adequately
regulated under existing permits to achieve wateality standards at the end-of-pipe and,
therefore, no WLA reduction would be required. ABOs are considered unpermitted
discharges under State statute and DEQ regulatiéios.any MS4s that are located within a
watershed requiring a TMDL the load reduction v equal to the PRG established for the
overall watershed.
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Step 6: Estimate LA Load Reduction.

After existing loading estimates are computed fchebacterial indicator, nonpoint load
reduction estimates for each stream segment acellasdd by using the difference between
estimated existing loading and the allowable loggressed by the LDC (TMDL-MOS). This
difference is expressed as the overall percentctemugoal for the impaired waterbody. For
fecal coliform the PRG which ensures that no mbent25 percent of the samples exceed the
TMDL based on the instantaneous criteria allocttedoads in a manner that is also protective
of the geometric mean criterion. F&r coli and Enterococci, because WQ standards are
considered to be met if 1) either the geometricnmaaall data is less than the geometric mean
criteria, or 2) no samples exceed the instantaneasia, the TMDL PRG will be the lesser of
that required to meet the geometric mean or ingteus criteria.
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SECTION 5
TMDL CALCULATIONS

5.1 Estimated Loading and Critical Conditions

USEPA regulations at 40 CFR 130.7(c) (1) requireDIld to take into account critical
conditions for stream flow, loading, and all appbte water quality standards. To accomplish
this, available instream WQM data were evaluateth wéspect to flows and magnitude of
water quality criteria exceedance using LDCs.

To calculate the bacteria load at the WQS, the fiat® at each flow exceedance percentile
is multiplied by a unit conversion factd4,465,525 ml*s / #day) and the criterion specific to
each bacterial indicator. This calculation produt® maximum bacteria load in the stream
without exceeding the instantaneous standard dwerange of flow conditions.  The x-axis
indicates the flow exceedance percentile, whileyaxis is expressed in terms of a bacteria
load.

To estimate existing loading, bacteria observatfonshe primary body contact recreation
season (May®ithrough September 3pfrom 1999 to 2003 are paired with the flows meedu
or estimated in that segment on the same date.lut®dl loads are then calculated by
multiplying the measured bacteria concentratiomhayflow rate and a unit conversion factor of
24,465,525 ml*s / ftday. The associated flow exceedance percentile is gtched with the
measured flow from the tables provided in Apper@ix The observed bacteria loads are then
added to the LDC plot as points. These pointsesaprt individual ambient water quality
samples of bacteria. Points above the LDC inditla¢ebacteria instantaneous standard was
exceeded at the time of sampling. Conversely,tpainder the LDC indicate the sample met
the WQS.

The LDC approach recognizes that the assimilatiygacity of a waterbody depends on the
flow, and that maximum allowable loading varieshwilow condition. Existing loading, and
load reductions required to meet the TMDL waterlitpidarget can also be calculated under
different flow conditions. The difference betwesnsting loading and the water quality target
is used to calculate the loading reductions requirBercent reduction goals are calculated for
each watershed and bacterial indicator specieBeasetiuctions in load required in order that
no more than 10 percent of the existing instantasewater quality observations would exceed
the water quality target. This is because forRIBCR use to be supported, criteria for each
bacterial indicator must be met in each impaireteviedy.

Table 5-1 presents the percent reductions necefsaeach bacterial indicator in each of
the impaired waterbodies in the Study Area. Attant of WQS in response to TMDL
implementation will be based on results measurdtiese stream segments. The appropriate
PRG for each bacteria indicator for each waterbindyable 5-1 is denoted by the bold text.
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Table 5-1 TMDL Percent Reductions Required to MeeWater Quality Standards for
Impaired Waterbodies in the Salt Creek & Sand CreekStudy Area

Percent Reduction Required

WQM Station Waterbody ID Walilerbody 29 = ENT
ame Instant- |Instant- | Geo- |Instant-| Geo-
aneous |aneous | mean |aneous| mean
0OK621200-04-0010F |OK621200040010_00 | Salt Creek 97% 67%

0OK621200-04-0010J

OK621200-04-0010P 0OK621200040010_10 | Salt Creek

97% 79%

0OK621200-01-0400C Gray Horse
OK621200-01-0400T |OK621200010400_00 | ~ o\ 81% | 84% | 38% | 93% | 76%

0OK621200-02-0020C

OK621200-02-0020M 0OK621200020020_00 | Doga Creek

61% 78% 48% 87% 76%

0OK121400-04-0010F
OK121400-04-0010T 0OK121400040010_00 | Sand Creek 41% 97% 12% 99% 80%

LDCs for each impaired waterbody (for the contaxireation season from 1999 through
2007) for each bacteria indicator are shown irufgg 5-1 through 5-14. Observed data during
both primary body contact recreation season andnsiecy body contact recreation season are
shown on the load duration curves. However, o@adrom primary body contact recreation
season (May through September) are used to cacpkaicent reduction goal because this
calculated reduction is sufficient to ensure tlint $econdary body contact recreation criteria
are also met.

The LDC for Salt Creek, segment OK621200040010 Fdgufe 5-1) shows Enterococci
bacteria measurements at WQM station OK621200-9800 The LDC indicates that
Enterococci levels exceed the instantaneous watglity criteria under various flow
conditions. This indicates that nonpoint sources amajor cause of impairment and point
source discharge may also contribute to the impaitmrhe exceedance under low flow may
be caused by point sources, but also could be dahbgefailing onsite systems, or direct
deposition of animal manure.

The LDCs for Salt Creek, segment OK62120004001@Figure 5-2) show measurements
for Enterococci at WQM station OK621200-04-0010J0%621200-04-0010P. The LDCs
indicate that bacteria levels exceed the instaoiaevater quality criteria primarily under high
flow conditions, but exceedance also occurs under flows. This indicates that nonpoint
sources are a major cause of impairment and pourte discharge may also contribute to the
impairment. The exceedance under low flow mayéwesed by point sources, but also could be
caused by failing onsite systems, or direct demwsitf animal manure.

The LDCs for Gray Horse Creek (Figure 5-3 through) show measurements for each
bacteria indicator at WQM station OK621200-01-04©K621200-01-0400T. The LDCs
indicate that bacteria levels exceed the instaotamevater quality criteria under various flow
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conditions, indicating a combination of point sagcand non-point sources as causes for
impairments. However, since there is no point s@um the watershed, non-point sources must
be the cause of the impairments.

The LDCs for Doga Creek (Figure 5-6 through 5-8&whmeasurements for each bacteria
indicator at WQM station OK621200-02-0020C & OK620202-0020M. The LDCs indicate
that bacteria levels exceed the instantaneous watelity criteria under various flow
conditions, indicating a combination of point sagcand non-point sources as causes for
impairments. However, since there is no point s@um the watershed, non-point sources must
be the cause of the impairments.

The LDCs for Sand Creek (Figure 5-9 through 5-tibws measurements for each bacteria
indicator at WQM station OK121400-04-0010F & OK1P0404-0010T. The LDCs indicate
that bacteria levels exceed the instantaneous watelity criteria under various flow
conditions, indicating a combination of point sagcand non-point sources as causes for
impairments. However, since there is no point seumn the watershed, non-point sources are
left to be the cause of the impairments.
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Figure 5-1  Load Duration Curve for Enterococci in &lt Creek

(OK621200040010_00)
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Figure 5-2  Load Duration Curve for Enterococci in &lt Creek

(OK621200040010_10)
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Figure 5-3  Load Duration Curve for Fecal Coliform in Gray Horse Creek
(OK621200010400_00)
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Figure 5-4  Load Duration Curve for Enterococci inGray Horse Creek
(OK621200010400_00)
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Figure 5-5  Load Duration Curve for E. Coli in Gray Horse Creek
(OK621200010400_00)
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Figure 5-6  Load Duration Curve for Fecal Coliform in Doga Creek
(OK621200020020_00)
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Figure 5-7  Load Duration Curve for Enterococci inDoga Creek
(OK621200020020_00)
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Figure 5-8  Load Duration Curve for E. Coli in Dog Creek
(OK621200020020_00)
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Figure 5-9  Load Duration Curve for Fecal Coliformin Sand Creek
(OK121400040010_00)
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Figure 5-10 Load Duration Curve for Enterococci inSand Creek
(OK121400040010_00)
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Figure 5-11 Load Duration Curve for E. Coli in SandCreek
(OK121400040010_00)
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5.2  Wasteload Allocation

NPDES-permitted facilities are allocated a dailystetoad calculated as their permitted
daily average discharge flow rate multiplied by timstream single-sample water quality
criterion. In other words, the facilities are reqd to meet instream criteria in their discharge.
Table 5-2 summarizes the WLA of the NPDES-permiftegilities within the study area. The
WLA for each facility is derived from the followingquation:

WLA (cfu/day) = WQS * flow * unit conversion factor
Where:

Where: WQS = 200 cfu /100 ml (Fecal coliform); 1&6/100 ml (E. coli); or 33 cfu/100 ml
(Enterococci)

flow (1& gal/day) = permitted flow
unit conversion factor = 37,854,120-6gmllday

When multiple NPDES facilities occur within a watleed, individual WLAs are summed
and the total WLA for continuous point sourcesnsluded in the TMDL calculation for the
corresponding waterbody. When there are no NPDE®TWs discharging into the
contributing watershed of a stream segment, theW\thA is zero. Compliance with the WLA
will be achieved by adhering to the fecal colifotirmits and disinfection requirements of
NPDES permits. Table 5-2 indicates which point seutischargers within Oklahoma currently
have a disinfection requirement in their permit.rt@e facilities that utilize lagoons for
treatment have not been required to provide distitie since storage time and exposure to
ultraviolet radiation from sunlight should reducacteria levels. In the future, all point source
dischargers which are assigned a wasteload albwchtit do not currently have a bacteria limit
in their permit will receive a permit limit conssstt with the wasteload allocation as their
permits are reissued. Regardless of the magnibfidee WLA calculated in these TMDLs,
future new discharges of bacteria or increasedebactoad from existing discharges will be
considered consistent with the TMDL provided thia¢ tNPDES permit requires instream
criteria to be met.

Table 5-2 Wasteload Allocations for NPDES-Permittedracilities

Design Wasteload Allocation
Waterbody ID NFDIES Name Flow s (1R
Permit No. fection )
(mgd) FC ENT E Coli
OK621200040010_10 | 5k 0022993 | City of Shidler | 0.12 NO 1.50E+08
Salt Creek
OK621200040010_00| 5K0029017 | Fairfax PWA | 0.206 NO 2.57E+08
Salt Creek

Permitted storm water discharges are consideredt poiurces. There are no permitted
MS4s within the study area; therefore, a specifast@load allocation is not calculated for
MS4s.
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53 Load Allocation

As discussed in Section 3, nonpoint source bacteading to the receiving streams of
each waterbody emanate from a number of differemtces. The LAs for each stream segment
are calculated as the difference between the TMBRS, and WLA, as follows:

LA =TMDL - Y WLA - MOS

5.4  Seasonal Variability

Federal regulations (40 CFR 8130.7(c)(1)) requhat tTMDLs account for seasonal
variation in watershed conditions and pollutantling. The TMDLs established in this report
adhere to the seasonal application of the Oklahd/@s which limits the PBCR use to the
period of May i' through September 80 Seasonal variation was also accounted for inethe
TMDLs by using more than 5 years of water qualifadand by using the longest period of
USGS flow records when estimating flows to devdloy exceedance percentiles.

5.5  Margin of Safety

Federal regulations (40 CFR 8130.7(c)(1)) requieg TMDLs include a MOS. The MOS
IS a conservative measure incorporated into the TMfuation that accounts for the
uncertainty associated with calculating the allol@ghollutant loading to ensure WQSs are
attained. USEPA guidance allows for use of implazi explicit expressions of the MOS, or
both. When conservative assumptions are usedviel@ment of the TMDL, or conservative
factors are used in the calculations, the MOS igliot. When a specific percentage of the
TMDL is set aside to account for uncertainty, thiesm MOS is considered explicit.

For the explicit MOS the water quality target was at 10 percent lower than the water
quality criterion for each pathogen which equate8&0 cfu/100 mL, 365.4 cfu/100 mL, and
97.2/100 mL for fecal coliformE. coli, and Enterococgcirespectively. The net effect of the
TMDL with MOS is that the allowable pollutant loadi of each waterbody is slightly reduced.
The use of instream bacteria concentrations tones#i existing loading is another conservative
element utilized in these TMDLs that can be recbgghias an implicit MOS. This conservative
approach to establishing the MOS will ensure thathbthe 30-day geometric mean and
instantaneous bacteria standards can be achiedemh@ntained.

5.6 TMDL Calculations

The bacteria TMDLs for the 303(d)-listed streammnsegts covered in this report were
derived using LDCs. A TMDL is expressed as the sdirall WLAS (point source loads), LAs
(nonpoint source loads), and an appropriate MOSg¢hwhattempts to account for uncertainty
concerning the relationship between effluent litnitas and water quality.

This definition can be expressed by the followiggation:
TMDL = X WLA +X LA + MOS

For each stream segment the TMDLs presented inr¢jpisrt are expressed as a percent
reduction across the full range of flow conditiorthe TMDL, WLA, LA, and MOS will vary
with flow condition, and are calculated at evelyflow interval percentile (Tables 5-4 through
5-14). For illustrative purposes, the TMDL, WLAALand MOS are calculated at the median
flow (50% exceedance) for the bacteria indicatoicwhrequires the most stringent PRG in
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each stream segment. The WLA component of each TMEhe sum of all WLAs within the

contributing watershed of each stream segment. stiheof the WLAs can be represented as a

single line below the LDC. The LDC and the sim@dgiation of:

Average LA = average TMDL — MOS>WLA

can provide an individual value for the LA in cosiiter day, which represent the area under
the TMDL target line and above the WLA line. Thare no permitted MS4s within the study

area. Where there are no continuous point sotineed/LA is zero.

Table 5-3 TMDL Summary Examples
uatcivoayil W""&Zﬁ‘é"y Egggtr?; &3”/55) (c:‘/l\J//IHAa;) (cfb/ﬁ;y) (cmi;)
pecies

0OK621200040010_00 Salt Creek ENT 2.75E+10 | 2.57E+08 | 2.45E+10 | 2.75E+09
0OK621200040010_10 Salt Creek ENT 1.92E+10 | 1.50E+08 | 1.71E+10 | 1.92E+09
OK621200010400_00 |Gray Horse Creek FC 1.74E+10 0 1.57E+10 | 1.74E+09
0OK621200020020_00 Doga Creek ENT 3.41E+09 0 3.07E+09 | 3.41E+08
0OK121400040010_00 Sand Creek ENT 2.35E+10 0 2.12E+10 | 2.35E+09
T Derived for illustrative purposes at the mediawfvalue
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Table 5-4 Enterococci TMDL Calculations for Salt Cieek (OK621200040010_00)
Percee " I(:é?;/;/ (CIL'J\;IcliDaI;/) (c1‘lJVV/|c_12y) (cfulﬁay) OIS (B

0 15425.80 4.08E+13 2.57E+08 3.67E+13 4.08E+12

S 344.74 9.11E+11 2.57E+08 8.20E+11 9.11E+10
10 151.92 4.01E+11 2.57E+08 3.61E+11 4.01E+10
15 88.82 2.35E+11 2.57E+08 2.11E+11 2.35E+10
20 58.43 1.54E+11 2.57E+08 1.39E+11 1.54E+10
25 43.24 1.14E+11 2.57E+08 1.03E+11 1.14E+10
30 32.72 8.65E+10 2.57E+08 7.76E+10 8.65E+09
35 24.54 6.48E+10 2.57E+08 5.81E+10 6.48E+09
40 18.70 4.94E+10 2.57E+08 4.42E+10 4.94E+09
45 14.02 3.71E+10 2.57E+08 3.31E+10 3.71E+09
50 10.40 2.75E+10 2.57E+08 2.45E+10 2.75E+09
55 7.48 1.98E+10 2.57E+08 1.75E+10 1.98E+09
60 5.38 1.42E+10 2.57E+08 1.25E+10 1.42E+09
65 3.86 1.02E+10 2.57E+08 8.91E+09 1.02E+09
70 2.45 6.48E+09 2.57E+08 5.58E+09 6.48E+08
75 1.40 3.71E+09 2.57E+08 3.08E+09 3.71E+08
80 0.51 1.35E+09 2.57E+08 9.54E+08 1.35E+08
85 0.04 2.83E+08 2.57E+08 0 0

90 0.00 2.57E+08 2.57E+08 0 0

95 0.00 2.57E+08 2 57E+08 0 0
100 0.00 2.57E+08 2 57E+08 0 0
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Table 5-5 Enterococci TMDL Calculations for Salt Cieek
(OK621200040010_10)
— Flow TMDL WLA LA MOS
(cfs) (cfu/day) (cfu/day) (cfu/day) (cfu/day)
0 10787.46 2.85E+13 1.50E+08 2.57E+13 2.85E+12
5 241.08 6.37E+11 1.50E+08 5.73E+11 6.37E+10
10 106.24 2.81E+11 1.50E+08 2.52E+11 2.81E+10
15 62.11 1.64E+11 1.50E+08 1.48E+11 1.64E+10
20 40.86 1.08E+11 1.50E+08 9.70E+10 1.08E+10
25 30.24 7.99E+10 1.50E+08 7.18E+10 7.99E+09
30 22.88 6.05E+10 1.50E+08 5.43E+10 6.05E+09
35 17.16 4.53E+10 1.50E+08 4.07E+10 4.53E+09
40 13.08 3.45E+10 1.50E+08 3.09E+10 3.45E+09
45 9.81 2.59E+10 1.50E+08 2.32E+10 2.59E+09
50 7.27 1.92E+10 1.50E+08 1.71E+10 1.92E+09
55 5.23 1.38E+10 1.50E+08 1.23E+10 1.38E+09
60 3.76 9.93E+09 1.50E+08 8.79E+09 9.93E+08
65 2.70 7.13E+09 1.50E+08 6.26E+09 7.13E+08
70 1.72 4.53E+09 1.50E+08 3.93E+09 4.53E+08
75 0.98 2.59E+09 1.50E+08 2.18E+09 2.59E+08
80 0.36 9.41E+08 1.50E+08 6.97E+08 9.41E+07
85 0.03 1.65E+08 1.50E+08 0 0
90 0.00 1.50E+08 1.50E+08 0 0
95 0.00 1.50E+08 1.50E+08 0 0
100 0.00 1.50E+08 1.50E+08 0 0
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Table 5-6 Fecal Coliform TMDL Calculations for Gray Horse Creek
(OK621200010400_00)
e Flow TMDL WLA LA MOS

(cfs) (cfu/day) (cfu/day) (cfu/day) (cfu/day)
0 2644.42 2.59E+13 0 2.33E+13 2.59E+12
S 59.10 5.78E+11 0 5.21E+11 5.78E+10
10 26.04 2.55E+11 0 2.20E+11 2.55E+10
15 15.23 1.49E+11 0 1.34E+11 1.49E+10
20 10.02 9.80E+10 0 8.82E+10 9.80E+09
25 7.41 7.25E+10 0 6.53E+10 7.25E+09
30 5.61 5.49E+10 0 4.94E+10 5.49E+09
35 4.21 4.12E+10 0 3.71E+10 4.12E+09
40 3.21 3.14E+10 0 2.82E+10 3.14E+09
45 2.40 2.35E+10 0 2.12E+10 2.35E+09
50 1.78 1.74E+10 0 1.57E+10 1.74E+09
55 1.28 1.25E+10 0 1.13E+10 1.25E+09
60 0.92 9.02E+09 0 8.12E+09 9.02E+08
65 0.66 6.47E+09 0 5.82E+09 6.47E+08
70 0.42 4.12E+09 0 3.71E+09 4.12E+08
75 0.24 2.35E+09 0 2.12E+09 2.35E+08
80 0.09 8.55E+08 0 7.69E+08 8.55E+07
85 0.01 7.25E+07 0 6.53E+07 7.25E+06

90 0.00 0 0 0 0

95 0.00 0 0 0 0

100 0.00 0 0 0 0
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Table 5-7 Enterococci TMDL Calculations for Gray Hase Creek
(OK621200010400_00)
— Flow TMDL WLA LA MOS

(cfs) (cfu/day) (cfu/day) (cfu/day) (cfu/day)
0 2644.42 6.99E+12 0 6.29E+12 6.99E+11
S 59.10 1.56E+11 0 1.41E+11 1.56E+10
10 26.04 6.88E+10 0 6.19E+10 6.88E+09
15 15.23 4.02E+10 0 3.62E+10 4.02E+09
20 10.02 2.65E+10 0 2.38E+10 2.65E+09
25 7.41 1.96E+10 0 1.76E+10 1.96E+09
30 5.61 1.48E+10 0 1.33E+10 1.48E+09
35 4.21 1.11E+10 0 1.00E+10 1.11E+09
40 3.21 8.47E+09 0 7.62E+09 8.47E+08
45 2.40 6.35E+09 0 5.72E+09 6.35E+08
50 1.78 4.71E+09 0 4.24E+09 4.71E+08
55 1.28 3.39E+09 0 3.05E+09 3.39E+08
60 0.92 2.43E+09 0 2.19E+09 2 43E+08
65 0.66 1.75E+09 0 1.57E+09 1.75E+08
70 0.42 1.11E+09 0 1.00E+09 1.11E+08
75 0.24 6.35E+08 0 5.72E+08 6.35E+07
80 0.09 2.31E+08 0 2.08E+08 2.31E+07
85 0.01 1.96E+07 0 1.76E+07 1.96E+06

90 0.00 0 0 0 0

95 0.00 0 0 0 0

100 0.00 0 0 0 0
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Table 5-8 E. Coli TMDL Calculations for Gray Horse Creek
(OK621200010400 00)
— Flow TMDL WLA LA MOS

(cfs) (cfu/day) (cfu/day) (cfu/day) (cfu/day)
0 2644.42 2.63E+13 0 2.36E+13 2.63E+12
S 59.10 5.87E+11 0 5.28E+11 5.87E+10
10 26.04 2.59E+11 0 2.33E+11 2.59E+10
15 15.23 1.51E+11 0 1.36E+11 1.51E+10
20 10.02 9.95E+10 0 8.95E+10 9.95E+09
25 7.41 7.36E+10 0 6.63E+10 7.36E+09
30 5.61 5.57E+10 0 5.01E+10 5.57E+09
35 4.21 4.18E+10 0 3.76E+10 4.18E+09
40 3.21 3.18E+10 0 2.87E+10 3.18E+09
45 2.40 2.39E+10 0 2.15E+10 2.39E+09
50 1.78 1.77E+10 0 1.59E+10 1.77E+09
55 1.28 1.27E+10 0 1.15E+10 1.27E+09
60 0.92 9.15E+09 0 8.24E+09 9.15E+08
65 0.66 6.57E+09 0 5.91E+09 6.57E+08
70 0.42 4.18E+09 0 3.76E+09 4.18E+08
75 0.24 2.39E+09 0 2.15E+09 2.39E+08
80 0.09 8.68E+08 0 7.81E+08 8.68E+07
85 0.01 7.36E+07 0 6.63E+07 7.36E+06

90 0.00 0 0 0 0

95 0.00 0 0 0 0

100 0.00 0 0 0 0
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Table 5-9 Fecal Coliform TMDL Calculations for DogaCreek
(OK621200020020 00)
— Flow TMDL WLA LA MOS

(cfs) (cfu/day) (cfu/day) (cfu/day) (cfu/day)
0 1913.08 1.87E+13 0 1.68E+13 1.87E+12
5 42.75 4.18E+11 0 3.77E+11 4.18E+10
10 18.84 1.84E+11 0 1.66E+11 1.84E+10
15 11.01 1.08E+11 0 9.70E+10 1.08E+10
20 7.25 7.09E+10 0 6.38E+10 7.09E+09
25 5.36 5.25E+10 0 4.72E+10 5.25E+09
30 4.06 3.97E+10 0 3.57E+10 3.97E+09
35 3.04 2.98E+10 0 2.68E+10 2.98E+09
40 2.32 2.27E+10 0 2.04E+10 2.27E+09
45 1.74 1.70E+10 0 1.53E+10 1.70E+09
50 1.29 1.26E+10 0 1.14E+10 1.26E+09
55 0.93 9.08E+09 0 8.17E+09 9.08E+08
60 0.67 6.52E+09 0 5.87E+09 6.52E+08
65 0.48 4.68E+09 0 4.21E+09 4.68E+08
70 0.30 2.98E+09 0 2.68E+09 2.98E+08
75 0.17 1.70E+09 0 1.53E+09 1.70E+08
80 0.06 6.18E+08 0 5.57E+08 6.18E+07
85 0.01 5.25E+07 0 4.72E+07 5.25E+06

90 0.00 0 0 0 0

95 0.00 0 0 0 0

100 0.00 0 0 0 0

5-18 FINAL

August 31, 2009



Salt Creek Area Bacteria TMDLSs

TMDL Calculations

Table 5-10  Enterococci TMDL Calculations for Doga @eek
(OK621200020020 00)
— Flow TMDL WLA LA MOS

(cfs) (cfu/day) (cfu/day) (cfu/day) (cfu/day)
0 1913.08 5.05E+12 0 4.55E+12 5.05E+11
5 42.75 1.13E+11 0 1.02E+11 1.13E+10
10 18.84 4.98E+10 0 4.48E+10 4.98E+09
15 11.01 2.91E+10 0 2.62E+10 2.91E+09
20 7.25 1.91E+10 0 1.72E+10 1.91E+09
25 5.36 1.42E+10 0 1.28E+10 1.42E+09
30 4.06 1.07E+10 0 9.65E+09 1.07E+09
35 3.04 8.04E+09 0 7.24E+09 8.04E+08
40 2.32 6.13E+09 0 5.51E+09 6.13E+08
45 1.74 4.60E+09 0 4.14E+09 4.60E+08
50 1.29 3.41E+09 0 3.07E+09 3.41E+08
55 0.93 2.45E+09 0 2.21E+09 2.45E+08
60 0.67 1.76E+09 0 1.59E+09 1.76E+08
65 0.48 1.26E+09 0 1.14E+09 1.26E+08
70 0.30 8.04E+08 0 7.24E+08 8.04E+07
75 0.17 4.60E+08 0 4.14E+08 4.60E+07
80 0.06 1.67E+08 0 1.50E+08 1.67E+07
85 0.01 1.42E+07 0 1.28E+07 1.42E+06

90 0.00 0 0 0 0

95 0.00 0 0 0 0

100 0.00 0 0 0 0
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TMDL Calculations

Table 5-11  E. Coli TMDL Calculations for Doga Creek
(OK621200020020 00)
— Flow TMDL WLA LA MOS

(cfs) (cfu/day) (cfu/day) (cfu/day) (cfu/day)
0 1913.08 1.90E+13 0 1.71E+13 1.90E+12
5 42.75 4.25E+11 0 3.82E+11 4.25E+10
10 18.84 1.87E+11 0 1.68E+11 1.87E+10
15 11.01 1.09E+11 0 9.85E+10 1.09E+10
20 7.25 7.20E+10 0 6.48E+10 7.20E+09
25 5.36 5.33E+10 0 4.79E+10 5.33E+09
30 4.06 4.03E+10 0 3.63E+10 4.03E+09
35 3.04 3.02E+10 0 2.72E+10 3.02E+09
40 2.32 2.30E+10 0 2.07E+10 2.30E+09
45 1.74 1.73E+10 0 1.55E+10 1.73E+09
50 1.29 1.28E+10 0 1.15E+10 1.28E+09
55 0.93 9.21E+09 0 8.29E+09 9.21E+08
60 0.67 6.62E+09 0 5.96E+09 6.62E+08
65 0.48 4.75E+09 0 4.28E+09 4.75E+08
70 0.30 3.02E+09 0 2.72E+09 3.02E+08
75 0.17 1.73E+09 0 1.55E+09 1.73E+08
80 0.06 6.28E+08 0 5.65E+08 6.28E+07
85 0.01 5.33E+07 0 4.79E+07 5.33E+06

90 0.00 0 0 0 0

95 0.00 0 0 0 0

100 0.00 0 0 0 0
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Table 5-12  Fecal Coliform TMDL Calculations for Sard Creek
(OK121400040010 00)
— Flow TMDL WLA LA MOS

(cfs) (cfu/day) (cfu/day) (cfu/day) (cfu/day)
0 13200.00 1.29E+14 0 1.16E+14 1.29E+13
S 295.00 2.89E+12 0 2.60E+12 2.89E+11
10 130.00 1.27E+12 0 1.14E+12 1.27E+11
15 76.00 7.44E+11 0 6.69E+11 7.44E+10
20 50.00 4.89E+11 0 4.40E+11 4.89E+10
25 37.00 3.62E+11 0 3.26E+11 3.62E+10
30 28.00 2.74E+11 0 2.47E+11 2.74E+10
35 21.00 2.06E+11 0 1.85E+11 2.06E+10
40 16.00 1.57E+11 0 1.41E+11 1.57E+10
45 12.00 1.17E+11 0 1.06E+11 1.17E+10
50 8.90 8.71E+10 0 7.84E+10 8.71E+09
55 6.40 6.26E+10 0 5.64E+10 6.26E+09
60 4.60 4.50E+10 0 4.05E+10 4.50E+09
65 3.30 3.23E+10 0 2.91E+10 3.23E+09
70 2.10 2.06E+10 0 1.85E+10 2.06E+09
75 1.20 1.17E+10 0 1.06E+10 1.17E+09
80 0.44 4.27E+09 0 3.84E+09 4.27E+08
85 0.04 3.62E+08 0 3.26E+08 3.62E+07

90 0.00 0 0 0 0

95 0.00 0 0 0 0

100 0.00 0 0 0 0
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Table 5-13  E. Coli TMDL Calculations for Sand Creek
(OK121400040010 00)
— Flow TMDL WLA LA MOS

(cfs) (cfu/day) (cfu/day) (cfu/day) (cfu/day)
0 13200.00 3.49E+13 0 3.14E+13 3.49E+12
S 295.00 7.79E+11 0 7.02E+11 7.79E+10
10 130.00 3.43E+11 0 3.09E+11 3.43E+10
15 76.00 2.01E+11 0 1.81E+11 2.01E+10
20 50.00 1.32E+11 0 1.19E+11 1.32E+10
25 37.00 9.78E+10 0 8.80E+10 9.78E+09
30 28.00 7.40E+10 0 6.66E+10 7.40E+09
35 21.00 5.55E+10 0 4.99E+10 5.55E+09
40 16.00 4.23E+10 0 3.80E+10 4.23E+09
45 12.00 3.17E+10 0 2.85E+10 3.17E+09
50 8.90 2.35E+10 0 2.12E+10 2.35E+09
55 6.40 1.69E+10 0 1.52E+10 1.69E+09
60 4.60 1.22E+10 0 1.09E+10 1.22E+09
65 3.30 8.72E+09 0 7.85E+09 8.72E+08
70 2.10 5.55E+09 0 4.99E+09 5.55E+08
75 1.20 3.17E+09 0 2.85E+09 3.17E+08
80 0.44 1.15E+09 0 1.04E+09 1.15E+08
85 0.04 9.78E+07 0 8.80E+07 9.78E+06

90 0.00 0 0 0 0

95 0.00 0 0 0 0

100 0.00 0 0 0 0
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Table 5-14  E. Coli TMDL Calculations for Sand Creek
(OK121400040010 00)
— Flow TMDL WLA LA MOS

(cfs) (cfu/day) (cfu/day) (cfu/day) (cfu/day)
0 13200.00 1.31E+14 0 1.18E+14 1.31E+13
S 295.00 2.93E+12 0 2.64E+12 2.93E+11
10 130.00 1.29E+12 0 1.16E+12 1.29E+11
15 76.00 7.55E+11 0 6.79E+11 7.55E+10
20 50.00 4.97E+11 0 4.47E+11 4.97E+10
25 37.00 3.68E+11 0 3.31E+11 3.68E+10
30 28.00 2.78E+11 0 2.50E+11 2.78E+10
35 21.00 2.09E+11 0 1.88E+11 2.09E+10
40 16.00 1.59E+11 0 1.43E+11 1.59E+10
45 12.00 1.19E+11 0 1.07E+11 1.19E+10
50 8.90 8.84E+10 0 7.96E+10 8.84E+09
55 6.40 6.36E+10 0 5.72E+10 6.36E+09
60 4.60 4.57E+10 0 4.11E+10 4.57E+09
65 3.30 3.28E+10 0 2.95E+10 3.28E+09
70 2.10 2.09E+10 0 1.88E+10 2.09E+09
75 1.20 1.19E+10 0 1.07E+10 1.19E+09
80 0.44 4.33E+09 0 3.90E+09 4.33E+08
85 0.04 3.68E+08 0 3.31E+08 3.68E+07

90 0.00 0 0 0 0

95 0.00 0 0 0 0

100 0.00 0 0 0 0
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5.7 Reasonable Assurances

ODEQ will collaborate with a host of other stateeages and local governments working
within the boundaries of state and local regulatitm target available funding and technical
assistance to support implementation of pollutiontmwls and management measures. Various
water quality management programs and funding esuypcovide reasonable assurance that the
pollutant reductions as required by these TMDLs banachieved and water quality can be
restored to maintain designated uses. ODEQ’s @uinty Planning Process (CPP), required by
the CWA 8303(e)(3) and 40 CFR 130.5, summarizesl@kha's commitments and programs
aimed at restoring and protecting water qualitptighout the State (ODEQ 2007). The CPP
can be viewed from ODEQ’s website taip://www.deq.state.ok.us/WQDnew/pubs/2006_cpal fiuf.
Table 5-15 provides a partial list of the statetpar agencies ODEQ will collaborate with to
address point and nonpoint source reduction gat#dbkshed by TMDLSs.

Table 5-15  Patrtial List of Oklahoma Water Quality Management Agencies

Agency Web Link

Oklahoma Conservation http://www.ok.gov/conservation/Agency_Divisions/WatQuality Division
Commission
Oklahoma Department of http://www.wildlifedepartment.com
Wildlife Conservation
Oklahoma Department of http://www.oda.state.ok.us/aems.htm
Agriculture, Food, and
Forestry
CB)kIaZOma Water Resources http://www.owrb.ok.gov/quality/index.php

oar

The Oklahoma Conservation Commission (OCC) is ¢ael lagency for Nonpoint Source
Pollution in Oklahoma. The primary mechanisms uk®dmanagement of nonpoint source
pollution are incentive-based programs that supplogt installation of BMPs and public
education and outreach. Other programs includalaggns and permits for CAFOs. The
CAFO Act, as administered by the ODAFF, providesFQAoperators the necessary tools and
information to deal with the manure and wastewatemals produce so streams, lakes, ponds,
and groundwater sources are not polluted. In mhditfinancial incentives are currently
available to assist qualified applicants with coamsion of fences to create riparian buffers,
ponds, wells, livestock watering facilities andestn crossings through the USDA, Natural
Resources Conservation Service (NRCS) Environmépaallity Incentives Programs (DQIP)
and the Wildlife Habitat Incentives Program (WHIP).

As authorized by Section 402 of the CWA, the ODE#¥ hilelegation of the NPDES
Program in Oklahoma, except for certain jurisdictibareas related to agriculture and the oll
and gas industry retained by State Department afcAlgure and Oklahoma Corporation
Commission, for which the USEPA has retained peimgitauthority. The NPDES Program in
Oklahoma is implemented via OAC Title 252, Chap@$ and the Oklahoma Pollutant
Discharge Elimination System (OPDES) Act and incadance with the agreement between
ODEQ and USEPA relating to administration and erdarent of the delegated NPDES

5-24 FINAL
August 31, 2009



Salt Creek Area Bacteria TMDLS TMDL Calculations

Program. Implementation of point source WLAs isx@dhrough permits issued under the
OPDES program.

The reduction rates called for in this TMDL reparé as high as 81 percent. The ODEQ
recognizes that achieving such high reductions may be realistic, especially since
unregulated nonpoint sources are a major causeofrtpairment. The high reduction rates are
not uncommon for pathogen-impaired waters. Simialuction rates are often found in other
pathogen TMDLs around the nation. The suitabiifythe current criteria for pathogens and
the beneficial uses of the receiving stream shdoddreviewed. For example, the Kansas
Department of Environmental Quality has proposeexiolude certain high flow conditions
during which pathogen standards will not applyha@ltgh that exclusion was not approved by
the USEPA. Additionally, USEPA has been conductiegv epidemiology studies and may
develop new recommendations for pathogen critarte near future.

Revisions to the current pathogen provisions ofa®&ma’s WQS should be considered.
There are three basic approaches to such revitahsnay apply.

* Removing the PBCR use This revision would require documentation in aeU
Attainability Analysis that the use is not existiagd cannot be attained. It is unlikely
this approach would be successful since thereigerge that people do swim in these
waterbodies, thus constituting an existing useistifig uses cannot be removed.

* Modifying application of the existing criteria: This approach would include
considerations such as an exemption under ceriginflow conditions, an allowance
for wildlife or “natural conditions,” a sub-categoof the use or other special provision
for urban areas, or other special provisions farrstflows. Since large bacteria
violations occur over all flow ranges, it is liketigat large reductions would still be
necessary. However, this approach may have nretishould be considered.

* Revising the existing numeric criteria Oklahoma’s current pathogen criteria are
based on USEPA guidelines (See Implementation Gua&ldor Ambient Water
Quality Criteria for Bacteria, May 2002 Draft; aAdhbient Water Quality Criteria for
Bacteria-1986, January 1986). However, those ¢uoeke have received much
criticism and USEPA studies that could result imis®ns to their recommendations
are ongoing. The use of the three indicators fipdan Oklahoma'’s standards should
be evaluated. The numeric criteria values sholgld lae evaluated using a risk-based
method such as that found in USEPA guidance.

Unless or until the WQS are revised and approved®§PA, federal rules require that the
TMDLs in this report must be based on attainmerthefcurrent standards. If revisions to the
pathogen standards are approved in the futurectieds specified in these TMDLs will be re-
evaluated.
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SECTION 6
PUBLIC PARTICIPATION

This report was submitted to EPA for technical eeviand accepted on July 10, 2009. A
public notice was circulated on July 14, 2009 tcallnewspapers and/or other publications in
the area affected by this TMDL and persons on tE€)[rontact list. The public comment
period ended on August 28, 2009. No requests fpuldic meeting were received. One
comment from Mr. Quang Pham on behalf of the Oktahdepartment of Agriculture, Food,
and Forestry was received. The response to consneeinicluded as Appendix E.
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Appendix A
Ambient Water Quality Bacteria Data — 1999 to 2003

: Bacteriq Bacterial Ssallrr:?rl)(lae

WQM Station Water Body Name Date Co(n;;igt(;ﬁ;c:;)n Indicator Criteria *

(#/200ml)
OK621200-04-0010F | Salt Creek: Lower 07/23/02 50 EC 406
OK621200-04-0010F | Salt Creek: Lower 08/27/02 >1600 EC 406
OK621200-04-0010F | Salt Creek: Lower 10/01/02 80 EC 2030
OK621200-04-0010F | Salt Creek: Lower 04/29/03 40 EC 2030
OK621200-04-0010F | Salt Creek: Lower 06/02/03 >3000 EC 406
OK621200-04-0010F | Salt Creek: Lower 07/07/03 <10 EC 406
OK621200-04-0010F | Salt Creek: Lower 08/11/03 <20 EC 406
OK621200-04-0010F | Salt Creek: Lower 09/22/03 130 EC 406
OK621200-04-0010F Salt Creek: Lower 10/20/03 120 EC 2030
OK621200-04-0010F Salt Creek: Lower 04/27/04 360 EC 2030
OK621200-04-0010F Salt Creek: Lower 06/01/04 10 EC 406
OK621200-04-0010F Salt Creek: Lower 05/30/07 420 EC 406
OK621200-04-0010F Salt Creek: Lower 06/26/07 1480 EC 406
OK621200-04-0010F Salt Creek: Lower 07/03/07 380 EC 406
OK621200-04-0010F Salt Creek: Lower 08/06/07 <10 EC 406
OK621200-04-0010F Salt Creek: Lower 09/11/07 60 EC 406
OK621200-04-0010F Salt Creek: Lower 07/23/02 10 ENT 108
OK621200-04-0010F Salt Creek: Lower 08/27/02 190 ENT 108
OK621200-04-0010F Salt Creek: Lower 10/01/02 <20 ENT 540
OK621200-04-0010F Salt Creek: Lower 04/29/03 20 ENT 540
OK621200-04-0010F | Salt Creek: Lower 06/02/03 >3000 ENT 108
OK621200-04-0010F Salt Creek: Lower 07/07/03 <10 ENT 108
OK621200-04-0010F Salt Creek: Lower 08/11/03 <20 ENT 108
OK621200-04-0010F | Salt Creek: Lower 09/22/03 70 ENT 108
OK621200-04-0010F | Salt Creek: Lower 10/20/03 90 ENT 540
OK621200-04-0010F | Salt Creek: Lower 04/27/04 180 ENT 540
OK621200-04-0010F | Salt Creek: Lower 06/01/04 40 ENT 108
OK621200-04-0010F | Salt Creek: Lower 05/30/07 180 ENT 108
OK621200-04-0010F | Salt Creek: Lower 06/26/07 >2000 ENT 108
OK621200-04-0010F | Salt Creek: Lower 07/03/07 130 ENT 108
OK621200-04-0010F | Salt Creek: Lower 08/06/07 10 ENT 108
OK621200-04-0010F | Salt Creek: Lower 09/11/07 160 ENT 108
0OK621200-04-0010J Salt Creek 08/14/00 <10 EC 406
0OK621200-04-0010J Salt Creek 09/18/00 20 EC 406
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: Bacterig Bacterial Ssallrr:?g(lae
WQM Station Water Body Name Date Co(r;:/tigtorzrﬁ:;)n i Criteria *
(#/200ml)

0OK621200-04-0010J Salt Creek 10/23/00 860 EC 2030
0OK621200-04-0010J Salt Creek 11/27/00 50 EC 2030
0OK621200-04-0010J Salt Creek 01/08/01 1259 EC 2030
0OK621200-04-0010J Salt Creek 02/12/01 3076 EC 2030
0OK621200-04-0010J Salt Creek 03/19/01 30 EC 2030
0OK621200-04-0010J Salt Creek 09/18/00 150 ENT 108
0OK621200-04-0010J Salt Creek 10/23/00 7000 ENT 540
0OK621200-04-0010J Salt Creek 11/27/00 50 ENT 540
0OK621200-04-0010J Salt Creek 01/08/01 31000 ENT 540
0OK621200-04-0010J Salt Creek 02/12/01 4000 ENT 540
0OK621200-04-0010J Salt Creek 03/19/01 130 ENT 540
0OK621200-04-0010J Salt Creek 04/19/99 4600 FC 2000
0OK621200-04-0010J Salt Creek 05/17/99 400 FC 400
0OK621200-04-0010J Salt Creek 06/14/99 100 FC 400
0OK621200-04-0010J Salt Creek 07/12/99 300 FC 400
0OK621200-04-0010J Salt Creek 08/16/99 100 FC 400
0OK621200-04-0010J Salt Creek 09/27/99 300 FC 400
0OK621200-04-0010J Salt Creek 11/01/99 2500 FC 2000
0OK621200-04-0010J Salt Creek 12/06/99 8000 FC 2000
0OK621200-04-0010J Salt Creek 01/10/00 <100 FC 2000
0OK621200-04-0010J Salt Creek 02/14/00 <100 FC 2000
0OK621200-04-0010J Salt Creek 03/20/00 1000 FC 2000
0OK621200-04-0010J Salt Creek 05/01/00 7000 FC 400
0OK621200-04-0010J Salt Creek 06/05/00 <100 FC 400
0OK621200-04-0010J Salt Creek 07/10/00 40 FC 400
0OK621200-04-0010J Salt Creek 08/14/00 <10 FC 400
0OK621200-04-0010J Salt Creek 09/18/00 90 FC 400
0OK621200-04-0010J Salt Creek 10/23/00 800 FC 2000
0OK621200-04-0010J Salt Creek 11/27/00 134 FC 2000
0OK621200-04-0010J Salt Creek 01/08/01 800 FC 2000
0OK621200-04-0010J Salt Creek 02/12/01 1900 FC 2000
0OK621200-04-0010J Salt Creek 03/19/01 70 FC 2000
0OK621200-04-0010P Salt Creek: Upper 07/23/02 70 EC 406
0OK621200-04-0010P Salt Creek: Upper 08/27/02 <20 EC 406
0OK621200-04-0010P Salt Creek: Upper 10/01/02 100 EC 2030
0OK621200-04-0010P Salt Creek: Upper 04/28/03 60 EC 2030
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: Bacteria_ Bacterial Ssallrr:?rl)(lae
WQM Station Water Body Name Date Co(n;;igt(;ﬁ;c:;)n Indicator Criteria *
(#/200ml)

OK621200-04-0010P | Salt Creek: Upper 06/02/03 >3000 EC 406
0OK621200-04-0010P Salt Creek: Upper 07/07/03 <10 EC 406
OK621200-04-0010P | Salt Creek: Upper 08/11/03 20 EC 406
0OK621200-04-0010P Salt Creek: Upper 09/22/03 <10 EC 406
OK621200-04-0010P | Salt Creek: Upper 10/20/03 50 EC 2030
OK621200-04-0010P | Salt Creek: Upper 04/26/04 560 EC 2030
0OK621200-04-0010P Salt Creek: Upper 06/01/04 110 EC 406
OK621200-04-0010P | Salt Creek: Upper 05/29/07 1380 EC 406
OK621200-04-0010P | Salt Creek: Upper 06/25/07 320 EC 406
OK621200-04-0010P | Salt Creek: Upper 07/03/07 330 EC 406
OK621200-04-0010P | Salt Creek: Upper 07/30/07 930 EC 406
OK621200-04-0010P | Salt Creek: Upper 09/10/07 500 EC 406
OK621200-04-0010P | Salt Creek: Upper 07/23/02 100 ENT 108
OK621200-04-0010P | Salt Creek: Upper 08/27/02 120 ENT 108
OK621200-04-0010P | Salt Creek: Upper 10/01/02 20 ENT 540
OK621200-04-0070C | Little Chief Creek 08/14/00 20 EC 406
0OK621200-04-0070C | Little Chief Creek 09/18/00 <10 EC 406
OK621200-04-0070C | Little Chief Creek 10/23/00 10 EC 2030
0OK621200-04-0070C | Little Chief Creek 11/27/00 <10 EC 2030
0OK621200-04-0070C | Little Chief Creek 01/08/01 24192 EC 2030
OK621200-04-0070C | Little Chief Creek 02/12/01 3654 EC 2030
0OK621200-04-0070C | Little Chief Creek 03/19/01 10 EC 2030
OK621200-04-0070C | Little Chief Creek 09/18/00 <10 ENT 108
0OK621200-04-0070C | Little Chief Creek 10/23/00 130 ENT 540
OK621200-04-0070C | Little Chief Creek 11/27/00 <10 ENT 540
0OK621200-04-0070C | Little Chief Creek 01/08/01 561000 ENT 540
OK621200-04-0070C | Little Chief Creek 02/12/01 4000 ENT 540
OK621200-04-0070C | Little Chief Creek 03/19/01 80 ENT 540
0OK621200-04-0070C | Little Chief Creek 04/19/99 1800 FC 2000
OK621200-04-0070C | Little Chief Creek 05/17/99 6000 FC 400
OK621200-04-0070C | Little Chief Creek 06/14/99 100 FC 400
0OK621200-04-0070C | Little Chief Creek 07/12/99 300 FC 400
OK621200-04-0070C | Little Chief Creek 08/16/99 <100 FC 400
OK621200-04-0070C | Little Chief Creek 09/27/99 <100 FC 400
OK621200-04-0070C | Little Chief Creek 11/01/99 1400 FC 2000
OK621200-04-0070C | Little Chief Creek 12/06/99 <100 FC 2000
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Appendix A

EREEnE Bacterial Ssallrr:?rl)(lae
WQM Station Water Body Name Date Co(n;;igt(;ﬁ;c:;)n Indicator Criteria *
(#/200ml)

OK621200-04-0070C | Little Chief Creek 01/10/00 <100 FC 2000
OK621200-04-0070C | Little Chief Creek 02/14/00 <100 FC 2000
OK621200-04-0070C | Little Chief Creek 03/20/00 600 FC 2000
OK621200-04-0070C | Little Chief Creek 05/01/00 5000 FC 400
OK621200-04-0070C | Little Chief Creek 06/05/00 <100 FC 400
OK621200-04-0070C | Little Chief Creek 07/10/00 20 FC 400
OK621200-04-0070C | Little Chief Creek 08/14/00 20 FC 400
OK621200-04-0070C | Little Chief Creek 09/18/00 <10 FC 400
0OK621200-04-0070C | Little Chief Creek 10/23/00 1400 FC 2000
0OK621200-04-0070C | Little Chief Creek 11/27/00 <10 FC 2000
0OK621200-04-0070C | Little Chief Creek 01/08/01 22000 FC 2000
0OK621200-04-0070C | Little Chief Creek 02/12/01 8000 FC 2000
0OK621200-04-0070C | Little Chief Creek 03/19/01 10 FC 2000
0OK621200-01-0400C | Gray Horse Creek 08/06/07 10 ENT 108
0OK621200-01-0400C | Gray Horse Creek 09/11/07 >2000 ENT 108
0OK621200-01-0400T Gray Horse Creek 08/14/00 20 E. Coli 400
0OK621200-01-0400T Gray Horse Creek 09/18/00 <10 E. Coli 400
0OK621200-01-0400T Gray Horse Creek 10/23/00 6488 E. Coli 2000
0OK621200-01-0400T Gray Horse Creek 11/27/00 31 E. Coli 2000
0OK621200-01-0400T Gray Horse Creek 01/08/01 1607 E. Coli 2000
0OK621200-01-0400T Gray Horse Creek 02/12/01 3448 E. Coli 2000
0OK621200-01-0400T Gray Horse Creek 03/19/01 <10 E. Coli 2000
0OK621200-01-0400T Gray Horse Creek 09/18/00 <10 ENT 108
0OK621200-01-0400T Gray Horse Creek 10/23/00 10000 ENT 540
0OK621200-01-0400T Gray Horse Creek 11/27/00 <10 ENT 540
0OK621200-01-0400T Gray Horse Creek 01/08/01 8000 ENT 540
0OK621200-01-0400T Gray Horse Creek 02/12/01 7000 ENT 540
0OK621200-01-0400T Gray Horse Creek 03/19/01 400 ENT 540
OK621200-01-0400T Gray Horse Creek 04/19/99 5400 FC 2000
0OK621200-01-0400T Gray Horse Creek 05/17/99 >40000 FC 400
0OK621200-01-0400T Gray Horse Creek 06/14/99 500 FC 400
0OK621200-01-0400T Gray Horse Creek 07/12/99 100 FC 400
0OK621200-01-0400T Gray Horse Creek 08/16/99 <100 FC 400
0OK621200-01-0400T Gray Horse Creek 09/27/99 1800 FC 400
0OK621200-01-0400T Gray Horse Creek 11/01/99 300 FC 2000
0OK621200-01-0400T Gray Horse Creek 12/06/99 3400 FC 2000
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: Bacterig Bacterial Ssallrr:?g(lae
WQM Station Water Body Name Date Co(r;:/tigtorzrﬁ:;)n i Criteria *
(#/1.00ml)

0OK621200-01-0400T Gray Horse Creek 01/10/00 100 FC 2000
0OK621200-01-0400T Gray Horse Creek 02/14/00 <100 FC 2000
0OK621200-01-0400T Gray Horse Creek 03/20/00 100 FC 2000
0OK621200-01-0400T Gray Horse Creek 05/01/00 5000 FC 400
0OK621200-01-0400T Gray Horse Creek 06/05/00 100 FC 400
0OK621200-01-0400T Gray Horse Creek 07/10/00 <100 FC 400
0OK621200-01-0400T Gray Horse Creek 08/14/00 10 FC 400
0OK621200-01-0400T Gray Horse Creek 09/18/00 20 FC 400
OK621200-01-0400T Gray Horse Creek 10/23/00 4000 FC 2000
OK621200-01-0400T Gray Horse Creek 11/27/00 <10 FC 2000
OK621200-01-0400T Gray Horse Creek 01/08/01 1000 FC 2000
OK621200-01-0400T Gray Horse Creek 02/12/01 4000 FC 2000
OK621200-01-0400T Gray Horse Creek 03/19/01 <10 FC 2000
OK621200-02-0020C | Doga Creek 07/23/02 260 E. Coli 400
OK621200-02-0020C | Doga Creek 08/27/02 >1600 E. Coli 400
OK621200-02-0020C | Doga Creek 10/01/02 320 E. Coli 2000
OK621200-02-0020C | Doga Creek 04/29/03 80 E. Coli 2000
OK621200-02-0020C | Doga Creek 06/02/03 210 E. Coli 400
OK621200-02-0020C | Doga Creek 07/07/03 50 E. Coli 400
OK621200-02-0020C | Doga Creek 08/11/03 60 E. Coli 400
OK621200-02-0020C | Doga Creek 09/22/03 230 E. Coli 400
OK621200-02-0020C | Doga Creek 10/20/03 160 E. Coli 2000
OK621200-02-0020C | Doga Creek 04/27/04 180 E. Coli 2000
OK621200-02-0020C | Doga Creek 05/30/07 460 E. Coli 400
OK621200-02-0020C | Doga Creek 06/26/07 240 E. Coli 400
0OK621200-02-0020C | Doga Creek 08/06/07 <10 E. Coli 400
0OK621200-02-0020C | Doga Creek 09/11/07 620 E. Coli 400
OK621200-02-0020C | Doga Creek 07/23/02 130 ENT 108
OK621200-02-0020C | Doga Creek 08/27/02 740 ENT 108
0OK621200-02-0020C | Doga Creek 10/01/02 80 ENT 540
OK621200-02-0020C | Doga Creek 04/29/03 280 ENT 540
OK621200-02-0020C | Doga Creek 06/02/03 290 ENT 108
OK621200-02-0020C | Doga Creek 07/07/03 40 ENT 108
OK621200-02-0020C | Doga Creek 08/11/03 <20 ENT 108
OK621200-02-0020C | Doga Creek 09/22/03 220 ENT 108
OK621200-02-0020C | Doga Creek 10/20/03 80 ENT 540
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: Bacterig Bacterial Ssallrr:?g(lae
WQM Station Water Body Name Date Co(r;:/tigtorzrﬁ:;)n i Criteria *
(#/200ml)

0OK621200-02-0020C | Doga Creek 04/27/04 110 ENT 540
0OK621200-02-0020C | Doga Creek 05/30/07 100 ENT 108
0OK621200-02-0020C | Doga Creek 06/26/07 200 ENT 108
0OK621200-02-0020C | Doga Creek 08/06/07 <10 ENT 108
0OK621200-02-0020C | Doga Creek 09/11/07 360 ENT 108
OK621200-02-0020M | Doga Creek 08/21/00 341 E. Coli 400
OK621200-02-0020M | Doga Creek 09/25/00 860 E. Coli 400
OK621200-02-0020M | Doga Creek 10/30/00 158 E. Coli 2000
0OK621200-02-0020M Doga Creek 12/04/00 189 E. Coli 2000
0OK621200-02-0020M Doga Creek 01/16/01 110 E. Coli 2000
0OK621200-02-0020M Doga Creek 02/20/01 100 E. Coli 2000
0OK621200-02-0020M Doga Creek 03/27/01 246 E. Coli 2000
0OK621200-02-0020M Doga Creek 09/25/00 260 ENT 108
0OK621200-02-0020M Doga Creek 10/30/00 1200 ENT 540
0OK621200-02-0020M Doga Creek 12/04/00 120 ENT 540
0OK621200-02-0020M Doga Creek 01/16/01 300 ENT 540
0OK621200-02-0020M Doga Creek 02/20/01 100 ENT 540
0OK621200-02-0020M Doga Creek 03/27/01 30 ENT 540
0OK621200-02-0020M Doga Creek 04/19/99 4200 FC 2000
0OK621200-02-0020M Doga Creek 05/17/99 7500 FC 400
OK621200-02-0020M | Doga Creek 06/14/99 900 FC 400
0OK621200-02-0020M | Doga Creek 07/12/99 100 FC 400
0OK621200-02-0020M | Doga Creek 08/16/99 <100 FC 400
0OK621200-02-0020M | Doga Creek 09/27/99 1500 FC 400
0OK621200-02-0020M | Doga Creek 11/01/99 2300 FC 2000
0OK621200-02-0020M | Doga Creek 12/06/99 4800 FC 2000
0OK621200-02-0020M | Doga Creek 01/10/00 100 FC 2000
0OK621200-02-0020M | Doga Creek 02/14/00 <100 FC 2000
OK621200-02-0020M | Doga Creek 03/20/00 100 FC 2000
0OK621200-02-0020M | Doga Creek 05/08/00 <100 FC 400
0OK621200-02-0020M | Doga Creek 06/12/00 600 FC 400
0OK621200-02-0020M | Doga Creek 08/21/00 860 FC 400
0OK621200-02-0020M Doga Creek 09/25/00 600 FC 400
0OK621200-02-0020M Doga Creek 10/30/00 300 FC 2000
0OK621200-02-0020M Doga Creek 12/04/00 300 FC 2000
0OK621200-02-0020M Doga Creek 01/16/01 70 FC 2000
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SN Bacterial Ssallrr:?g(lae
WQM Station Water Body Name Date Co(r;:/tigtorzrﬁ:;)n Indicator Criteria *
(#/200ml)

0OK621200-02-0020M | Doga Creek 02/20/01 100 FC 2000
0OK621200-02-0020M | Doga Creek 03/27/01 400 FC 2000
OK121400-04-0010F | Sand Creek 08/14/01 <5 EC 406
OK121400-04-0010F | Sand Creek 09/18/01 1770 EC 406
OK121400-04-0010F | Sand Creek 10/23/01 60 EC 2030
OK121400-04-0010F | Sand Creek 04/23/02 180 EC 2030
OK121400-04-0010F | Sand Creek 05/29/02 1060 EC 406
OK121400-04-0010F | Sand Creek 07/09/02 50 EC 406
OK121400-04-0010F | Sand Creek 08/06/02 60 EC 406
OK121400-04-0010F | Sand Creek 09/10/02 <10 EC 406
OK121400-04-0010F | Sand Creek 10/15/02 280 EC 2030
OK121400-04-0010F | Sand Creek 04/08/03 310 EC 2030
OK121400-04-0010F | Sand Creek 05/13/03 70 EC 406
OK121400-04-0010F | Sand Creek 06/17/03 40 EC 406
OK121400-04-0010F | Sand Creek 06/12/06 640 EC 406
OK121400-04-0010F | Sand Creek 08/07/06 260 EC 406
OK121400-04-0010F | Sand Creek 09/11/06 70 EC 406
OK121400-04-0010F | Sand Creek 04/02/07 390 EC 2030
OK121400-04-0010F | Sand Creek 05/07/07 9900 EC 406
OK121400-04-0010F | Sand Creek 06/11/07 1940 EC 406
OK121400-04-0010F | Sand Creek 07/09/07 100 EC 406
OK121400-04-0010F | Sand Creek 07/16/07 350 EC 406
OK121400-04-0010F | Sand Creek 08/20/07 10 EC 406
OK121400-04-0010F | Sand Creek 08/14/01 25 ENT 108
OK121400-04-0010F | Sand Creek 09/18/01 630 ENT 108
OK121400-04-0010F | Sand Creek 10/23/01 80 ENT 540
OK121400-04-0010F | Sand Creek 04/23/02 340 ENT 540
OK121400-04-0010F | Sand Creek 05/29/02 800 ENT 108
OK121400-04-0010F | Sand Creek 07/09/02 40 ENT 108
OK121400-04-0010F | Sand Creek 08/06/02 60 ENT 108
OK121400-04-0010F | Sand Creek 09/10/02 270 ENT 108
OK121400-04-0010F | Sand Creek 10/15/02 20 ENT 540
OK121400-04-0010F | Sand Creek 04/08/03 200 ENT 540
OK121400-04-0010F | Sand Creek 05/13/03 140 ENT 108
OK121400-04-0010F | Sand Creek 06/17/03 60 ENT 108
OK121400-04-0010F | Sand Creek 06/12/06 510 ENT 108
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: Bacterig Bacterial Ssallrr:?g(lae
WQM Station Water Body Name Date Co(r;:/tigtorzrﬁ:;)n i Criteria *
(#/200ml)

OK121400-04-0010F | Sand Creek 08/07/06 80 ENT 108
OK121400-04-0010F | Sand Creek 09/11/06 10 ENT 108
OK121400-04-0010F | Sand Creek 04/02/07 210 ENT 540
OK121400-04-0010F | Sand Creek 05/07/07 >10000 ENT 108
OK121400-04-0010F | Sand Creek 06/11/07 1940 ENT 108
OK121400-04-0010F | Sand Creek 07/09/07 50 ENT 108
OK121400-04-0010F | Sand Creek 07/16/07 170 ENT 108
OK121400-04-0010F | Sand Creek 08/20/07 30 ENT 108
OK121400-04-0010F Sand Creek 09/18/01 >600 FC 400
OK121400-04-0010T Sand Creek 08/15/00 160 EC 406
OK121400-04-0010T Sand Creek 09/19/00 10 EC 406
OK121400-04-0010T Sand Creek 11/28/00 51 EC 2030
OK121400-04-0010T Sand Creek 01/09/01 52 EC 2030
OK121400-04-0010T Sand Creek 02/13/01 1198 EC 2030
OK121400-04-0010T Sand Creek 03/20/01 31 EC 2030
OK121400-04-0010T Sand Creek 09/19/00 40 ENT 108
OK121400-04-0010T Sand Creek 10/24/00 11000 ENT 540
OK121400-04-0010T Sand Creek 11/28/00 12000 ENT 540
OK121400-04-0010T Sand Creek 01/09/01 3000 ENT 540
OK121400-04-0010T Sand Creek 02/13/01 900 ENT 540
OK121400-04-0010T | Sand Creek 03/20/01 60 ENT 540
OK121400-04-0010T | Sand Creek 04/20/99 2700 FC 2000
OK121400-04-0010T | Sand Creek 05/18/99 4000 FC 400
OK121400-04-0010T | Sand Creek 06/15/99 <100 FC 400
OK121400-04-0010T | Sand Creek 07/13/99 100 FC 400
OK121400-04-0010T | Sand Creek 08/16/99 <100 FC 400
OK121400-04-0010T | Sand Creek 09/28/99 400 FC 400
OK121400-04-0010T | Sand Creek 11/01/99 400 FC 2000
OK121400-04-0010T | Sand Creek 12/07/99 300 FC 2000
OK121400-04-0010T | Sand Creek 01/10/00 <100 FC 2000
OK121400-04-0010T | Sand Creek 02/14/00 <100 FC 2000
OK121400-04-0010T | Sand Creek 03/20/00 300 FC 2000
OK121400-04-0010T Sand Creek 05/02/00 7000 FC 400
OK121400-04-0010T Sand Creek 06/06/00 200 FC 400
OK121400-04-0010T Sand Creek 07/11/00 390 FC 400
OK121400-04-0010T Sand Creek 08/15/00 140 FC 400
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SN Bacterial Ssallrrllgklae
WQM Station Water Body Name Date Concentration di amp "
(#/100ml) Indicator Criteria
(#/200ml)
0OK121400-04-0010T Sand Creek 09/19/00 10 FC 400
0OK121400-04-0010T Sand Creek 10/24/00 11000 FC 2000
0OK121400-04-0010T Sand Creek 11/28/00 <10 FC 2000
0OK121400-04-0010T Sand Creek 01/09/01 70 FC 2000
0OK121400-04-0010T Sand Creek 02/13/01 700 FC 2000
0OK121400-04-0010T Sand Creek 03/20/01 80 FC 2000

EC = E. coli; ENT = enterococci; FC = fecal colifor

* Single sample criterion for secondary contacteation season is shown for all samples collelottaleen October 1st and

April 30th.
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ODEQ Summary of Available Reports of Sanitary SeweOverflows
Facility Name Date Facility ID Location AETIS Cause e e
(gal) Source
Citv of Shidler NORTHSIDE OF ALLEY, 2ND &

y 7/14/2006 S21205 GYPSY & COSDEN MANHOLE
City of Shidler 11/22/2006 S21205 131 E. 6TH 200 BLOCKAGE MANHOLE
City of Shidler 2ND & COSDEN E. OF N. OF

12/21/2006 S21205 RESIDENCE 150 N. COSDEN 75 BLOCKAGE MANHOLE
City of Shidler PUMPS IN LIFTSTATION LIFT

4/10/2008 S21205 1 BLOCK NORTH OF HWY 11 UNKNOWN | WENT OUT STATION
City of Shidler MANHOLE TO LOW-

1/22/1998 S21205 MANHOLE #5 20/MIN INFILTRATION
City of Shidler 3/9/1998 S21205 MH #5
City of Shidler 7/14/2006 S21205 MANHOLE #5 & #6 50GPM HEAVY RAIN
City of Shidler 1/22/1998 S21205 MH'S AT LIFT STATION 100 GPM RAIN
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Appendix C
Estimated Flow Exceedance Percentiles
oxszizovorcoior | QKT | oxersacnononnoc | QLEICOLCC | OKEzZ00aC | iz 0roolon
WQ Station
Salt Creek Salt Creek Little Chief Creek Gragr:eokrse Doga Creek Sand Creek
WBID Segment OK621200040010_00 | OK621200040010_10 | OK621200040070_00 | OK621200010400_00 | OK621200020020_00 | OK121400040010_00
USGS Gage Reference 07174600 07174600 07174600 07174600 07174600 07174600
Drainage Area (sq. mile) 292.24 204.37 37.78 49.47 36.49 241.87
NRCS Curve Number 72.42 72.42 70.97 66.33 69.45 64.52
Average Annual Rainfall (inch) 38.74 38.74 39.12 39.24 38.48 40.05
Percentile Q (cfs) Q (cfs) Q (cfs) Q (cfs) Q (cfs) Q (cfs)
0 15425.80 10787.46 2013.75 2644.42 1913.08 13200.00
1 1982.45 1386.35 258.80 339.85 245.86 1696.40
2 979.21 684.77 127.83 167.86 121.44 837.92
3 631.59 441.68 82.45 108.27 78.33 540.46
4 444.08 310.55 57.97 76.13 55.07 380.00
5 344.74 241.08 45.00 59.10 42.75 295.00
6 285.14 199.40 37.22 48.88 35.36 244.00
7 233.72 163.45 30.51 40.07 28.99 200.00
8 201.00 140.56 26.24 34.46 24.93 172.00
9 175.29 122.58 22.88 30.05 21.74 150.00
10 151.92 106.24 19.83 26.04 18.84 130.00
11 134.39 93.98 17.54 23.04 16.67 115.00
12 116.86 81.72 15.26 20.03 14.49 100.00
13 107.51 75.19 14.04 18.43 13.33 92.00
14 98.16 68.65 12.81 16.83 12.17 84.00
15 88.82 62.11 11.59 15.23 11.01 76.00
16 81.80 57.21 10.68 14.02 10.15 70.00
17 75.96 53.12 9.92 13.02 9.42 65.00
18 70.12 49.03 9.15 12.02 8.70 60.00
19 64.27 44.95 8.39 11.02 7.97 55.00
C-1 FINAL

August 31, 2009




Salt Creek Area Bacteria TMDLs

Appendix C

0OK621200-04-0010F

0OK621200-04-0010J
OK621200-04-0010P

0OK621200-04-0070C

0OK621200-01-0400C
OK621200-01-0400T

0OK621200-02-0020C
0OK621200-02-0020M

OK121400-04-0010F
0OK121400-04-0010T

WQ Station
Salt Creek Salt Creek Little Chief Creek Gragr:eokrse Doga Creek Sand Creek
WBID Segment OK621200040010_00 | OK621200040010_10 | OK621200040070_00 | OK621200010400_00 | OK621200020020_00 | OK121400040010_00
USGS Gage Reference 07174600 07174600 07174600 07174600 07174600 07174600
Drainage Area (sg. mile) 292.24 204.37 37.78 49.47 36.49 241.87
NRCS Curve Number 72.42 72.42 70.97 66.33 69.45 64.52
Average Annual Rainfall (inch) 38.74 38.74 39.12 39.24 38.48 40.05
Percentile Q (cfs) Q (cfs) Q (cfs) Q (cfs) Q (cfs) Q (cfs)
20 58.43 40.86 7.63 10.02 7.25 50.00
21 54.93 38.41 7.17 9.42 6.81 47.00
22 51.42 35.96 6.71 8.81 6.38 44.00
23 49.08 34.32 6.41 8.41 6.09 42.00
24 45.58 31.87 5.95 7.81 5.65 39.00
25 43.24 30.24 5.64 7.41 5.36 37.00
26 39.73 27.79 5.19 6.81 4.93 34.00
27 38.56 26.97 5.03 6.61 4.78 33.00
28 36.23 25.33 4.73 6.21 4.49 31.00
29 33.89 23.70 4.42 5.81 4.20 29.00
30 32.72 22.88 4.27 5.61 4.06 28.00
31 30.38 21.25 3.97 5.21 3.77 26.00
32 29.22 20.43 3.81 5.01 3.62 25.00
33 26.88 18.80 3.51 4.61 3.33 23.00
34 25.71 17.98 3.36 441 3.19 22.00
35 24.54 17.16 3.20 4.21 3.04 21.00
36 23.37 16.34 3.05 4.01 2.90 20.00
37 22.20 15.53 2.90 3.81 2.75 19.00
38 21.04 14.71 2.75 3.61 2.61 18.00
39 19.87 13.89 2.59 3.41 2.46 17.00
40 18.70 13.08 2.44 3.21 2.32 16.00
41 17.53 12.26 2.29 3.01 2.17 15.00
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0OK621200-04-0010F

0OK621200-04-0010J

0OK621200-04-0070C

0OK621200-01-0400C

0OK621200-02-0020C

OK121400-04-0010F

OK621200-04-0010P OK621200-01-0400T | OK621200-02-0020M | OK121400-04-0010T
WQ Station
Salt Creek Salt Creek Little Chief Creek Gragr:eokrse Doga Creek Sand Creek
WBID Segment OK621200040010_00 | OK621200040010_10 | OK621200040070_00 | OK621200010400_00 | OK621200020020_00 | OK121400040010_00
USGS Gage Reference 07174600 07174600 07174600 07174600 07174600 07174600
Drainage Area (sg. mile) 292.24 204.37 37.78 49.47 36.49 241.87
NRCS Curve Number 72.42 72.42 70.97 66.33 69.45 64.52
Average Annual Rainfall (inch) 38.74 38.74 39.12 39.24 38.48 40.05
Percentile Q (cfs) Q (cfs) Q (cfs) Q (cfs) Q (cfs) Q (cfs)
42 16.36 11.44 2.14 2.80 2.03 14.00
43 16.36 11.44 2.14 2.80 2.03 14.00
44 15.19 10.62 1.98 2.60 1.88 13.00
45 14.02 9.81 1.83 2.40 1.74 12.00
46 12.85 8.99 1.68 2.20 1.59 11.00
47 12.85 8.99 1.68 2.20 1.59 11.00
48 11.69 8.17 1.53 2.00 1.45 10.00
49 11.22 7.85 1.46 1.92 1.39 9.60
50 10.40 7.27 1.36 1.78 1.29 8.90
51 9.80 6.85 1.28 1.68 1.21 8.38
52 9.12 6.37 1.19 1.56 1.13 7.80
53 8.47 5.92 1.11 1.45 1.05 7.25
54 7.95 5.56 1.04 1.36 0.99 6.80
55 7.48 5.23 0.98 1.28 0.93 6.40
56 7.01 4.90 0.92 1.20 0.87 6.00
57 6.54 4.58 0.85 1.12 0.81 5.60
58 6.08 4.25 0.79 1.04 0.75 5.20
59 5.73 4.00 0.75 0.98 0.71 4.90
60 5.38 3.76 0.70 0.92 0.67 4.60
61 5.03 3.51 0.66 0.86 0.62 4.30
62 4.67 3.27 0.61 0.80 0.58 4.00
63 4.32 3.02 0.56 0.74 0.54 3.70
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0OK621200-04-0010F

0OK621200-04-0010J
OK621200-04-0010P

0OK621200-04-0070C

0OK621200-01-0400C
OK621200-01-0400T

0OK621200-02-0020C
0OK621200-02-0020M

OK121400-04-0010F
0OK121400-04-0010T

WQ Station
Salt Creek Salt Creek Little Chief Creek Gragr:eokrse Doga Creek Sand Creek
WBID Segment OK621200040010_00 | OK621200040010_10 | OK621200040070_00 | OK621200010400_00 | OK621200020020_00 | OK121400040010_00
USGS Gage Reference 07174600 07174600 07174600 07174600 07174600 07174600
Drainage Area (sg. mile) 292.24 204.37 37.78 49.47 36.49 241.87
NRCS Curve Number 72.42 72.42 70.97 66.33 69.45 64.52
Average Annual Rainfall (inch) 38.74 38.74 39.12 39.24 38.48 40.05
Percentile Q (cfs) Q (cfs) Q (cfs) Q (cfs) Q (cfs) Q (cfs)
64 4.09 2.86 0.53 0.70 0.51 3.50
65 3.86 2.70 0.50 0.66 0.48 3.30
66 3.51 2.45 0.46 0.60 0.43 3.00
67 3.16 2.21 0.41 0.54 0.39 2.70
68 2.92 2.04 0.38 0.50 0.36 2.50
69 2.69 1.88 0.35 0.46 0.33 2.30
70 2.45 1.72 0.32 0.42 0.30 2.10
71 2.22 1.55 0.29 0.38 0.28 1.90
72 1.99 1.39 0.26 0.34 0.25 1.70
73 1.87 1.31 0.24 0.32 0.23 1.60
74 1.64 1.14 0.21 0.28 0.20 1.40
75 1.40 0.98 0.18 0.24 0.17 1.20
76 1.29 0.90 0.17 0.22 0.16 1.10
77 1.05 0.74 0.14 0.18 0.13 0.90
78 0.84 0.59 0.11 0.14 0.10 0.72
79 0.69 0.48 0.09 0.12 0.09 0.59
80 0.51 0.36 0.07 0.09 0.06 0.44
81 0.41 0.29 0.05 0.07 0.05 0.35
82 0.28 0.20 0.04 0.05 0.03 0.24
83 0.19 0.13 0.02 0.03 0.02 0.16
84 0.12 0.08 0.02 0.02 0.01 0.10
85 0.04 0.03 0.01 0.01 0.01 0.04
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0OK621200-04-0010F

0OK621200-04-0010J
OK621200-04-0010P

0OK621200-04-0070C

0OK621200-01-0400C
OK621200-01-0400T

0OK621200-02-0020C
0OK621200-02-0020M

OK121400-04-0010F
0OK121400-04-0010T

WQ Station
Salt Creek Salt Creek Little Chief Creek Gragr:eokrse Doga Creek Sand Creek
WBID Segment OK621200040010_00 | OK621200040010_10 | OK621200040070_00 | OK621200010400_00 | OK621200020020_00 | OK121400040010_00
USGS Gage Reference 07174600 07174600 07174600 07174600 07174600 07174600
Drainage Area (sg. mile) 292.24 204.37 37.78 49.47 36.49 241.87
NRCS Curve Number 72.42 72.42 70.97 66.33 69.45 64.52
Average Annual Rainfall (inch) 38.74 38.74 39.12 39.24 38.48 40.05
Percentile Q (cfs) Q (cfs) Q (cfs) Q (cfs) Q (cfs) Q (cfs)
86 0.00 0.00 0.00 0.00 0.00 0.00
87 0.00 0.00 0.00 0.00 0.00 0.00
88 0.00 0.00 0.00 0.00 0.00 0.00
89 0.00 0.00 0.00 0.00 0.00 0.00
90 0.00 0.00 0.00 0.00 0.00 0.00
91 0.00 0.00 0.00 0.00 0.00 0.00
92 0.00 0.00 0.00 0.00 0.00 0.00
93 0.00 0.00 0.00 0.00 0.00 0.00
94 0.00 0.00 0.00 0.00 0.00 0.00
95 0.00 0.00 0.00 0.00 0.00 0.00
96 0.00 0.00 0.00 0.00 0.00 0.00
97 0.00 0.00 0.00 0.00 0.00 0.00
98 0.00 0.00 0.00 0.00 0.00 0.00
99 0.00 0.00 0.00 0.00 0.00 0.00
100 0.00 0.00 0.00 0.00 0.00 0.00
T incremental watershed area below other gages
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Appendix C
General Methodology for Estimating Stream Flow

Flows duration curve will be developed using ergtiUSGS measured flow where the
data exist from a gage on the stream segment efeistt or by estimating flow for stream
segments with no corresponding flow record. Flatado support flow duration curves and
load duration curves will be derived for each Oklala stream segment in the following

priority:

i) In cases where a USGS flow gage occurs on, or nwithie-half mile upstream or
downstream of the Oklahoma stream segment.

a.

If simultaneously-collected flow data matching theater quality sample
collection date are available, these flow measuresn&ill be used.

If flow measurements at the coincident gage aresimgsfor some dates on
which water quality samples were collected, thesgapthe flow record will be
filled, or the record will be extended, by estimgtiflow based on measured
streamflows at a nearby gage. First, the mostogpiate nearby stream gage is
identified. All flow data are first log-transformeo linearize the data because
flow data are highly skewed. Linear regressiomsthen developed between 1)
daily streamflow at the gage to be filled/extendsd 2) streamflow at all gages
within 95 miles that have at least 300 daily floweasurements on matching
dates. The station with the best flow relationship indicated by the highest r-
squared value, is selected as the index gage.u&-xd indicates the fraction of
the variance in flow explained by the regressidine regression is then used to
estimate flow at the gage to be filled/extendednfribow at the index station.
Flows will not be estimated based on regressionis méquared values less than
0.25, even if that is the best regression. In soases, it will be necessary to
filllextend flow records from two or more index gesy The flow record will be
filled/extended to the extent possible based onbiés index gage (highest r-
squared value), and remaining gaps will be fillemhf the next best index gage
(second highest r-squared value), and so forth.

Flow duration curves will be based on measuredglowly, not on the filled or
extended flow time series calculated from otheregagsing regression.

On a stream impounded by dams to form reservoiufiicient size to impact
stream flow, only flows measured after the datehefmost recent impoundment
will be used to develop the flow duration curvehisTalso applies to reservoirs
on major tributaries to the stream.

ii) In the case no coincident flow data are availabled stream segment, but flow
gage(s) are present upstream and/or downstrearowithmajor reservoir between,
flows will be estimated for the stream segment framupstream or downstream
gage using a watershed area ratio method derivetlineating subwatersheds, and
relying on the National Resources Conservation i8er¢{NRCS) runoff curve
numbers and antecedent rainfall condition. Dragnagbbasins will first be
delineated for all impaired 303(d)-listed streamgmsents, along with all USGS flow
stations located in the 8-digit HUCs with impairsileams. Then all the USGS
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gage stations upstream and downstream of the satshatls with 303(d) listed
stream segments will be identified.

a. Watershed delineations are performed using ESRI Hydro with a 30 m
resolution National Elevation Dataset (NED) digitalevation model, and
National Hydrography Dataset (NHD) streams. Tlemaaf each watershed will
be calculated following watershed delineation.

b. The watershed average curve number is calculated $oil properties and land
cover as described in the U.S. Department of Agtice (USDA) Publication
TR-55: Urban Hydrology for Small Watershed$he soil hydrologic group is
extracted from NRCS STATSGO soil data, and landaasegory from the 2001
National Land Cover Dataset (NLCD). Based on lasd and the hydrologic
soil group, SCS curve numbers are estimated aB@hmeter resolution of the
NLCD grid as shown in Table 7. The average cummlver is then calculated
from all the grid cells within the delineated watsed.

c. The average rainfall is calculated for each watisfrom gridded average
annual precipitation datasets for the period 190002(Spatial Climate Analysis
Service, Oregon State University, http://www.ocsgamstate.edu/prism/,
created 20 Feb 2004).

Table C-1 Runoff Curve Numbers for Various Land UseCategories and Hydrologic Soil

Groups
NLCD Land Use Category Curve number for hydrologic soil group
A B C D

0 in case of zero 100 100 100 100
11 Open Water 100 100 100 100
12 Perennial Ice/Snow 100 100 100 100
21 Developed, Open Space 39 61 74 80
22 Developed, Low Intensity 57 72 81 86
23 Developed, Medium Intensity 77 85 20 92
24 Developed, High Intensity 89 92 94 95
31 Barren Land (Rock/Sand/Clay) 77 86 91 94
32 Unconsolidated Shore 77 86 91 94
41 Deciduous Forest 37 48 57 63
42 Evergreen Forest 45 58 73 80
43 Mixed Forest 43 65 76 82
51 Dwarf Scrub 40 51 63 70
52 Shrub/Scrub 40 51 63 70
71 Grasslands/Herbaceous 40 51 63 70
72 Sedge/Herbaceous 40 51 63 70
73 Lichens 40 51 63 70
74 Moss 40 51 63 70
81 Pasture/Hay 35 56 70 77
82 Cultivated Crops 64 75 82 85
90-99 Wetlands 100 100 100 100
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d. Flow at the ungaged site is calculated from theedagjte. The NRCS runoff
curve number equation is:

Q=P )+s

(1)

where:
Q = runoff (inches)
P = rainfall (inches)
S = potential maximum retention after runoff bedinghes)
|, = initial abstraction (inches)

If P < 0.2, Q = 0. Initial abstraction has beennduo be empirically related to S by the
eguation

la= 0.2*S ()

Thus, the runoff curve number equation can be texmri

(P - 0.29)?
= 3
Q P+0.8¢ ®)
S is related to the curve number (CN) by:
S= @—10 4)
CN

e. First, S is calculated from the average curve nuniieethe gaged watershed.
Next, the daily historic flows at the gage are canted to depth basis (as used in
equations 1 and 3) by dividing by its drainage atban converted to inches.
Equation 3 is then solved for daily precipitatiogpth of the gaged site gdged
The daily precipitation depth for the ungaged s#tethen calculated as the
precipitation depth of the gaged site multiplied thg ratio of the long-term
average precipitation in the watersheds of the gadand gaged sites:

M
_ ungaged
Pungaged - gage{ M ] (5)

gaged

where M is the mean annual precipitation of theensdted in inches. The daily
precipitation depth for the ungaged watershed, calaith the average curve
number of the ungaged watershed, are then usedaltulate the depth
equivalent daily flow Q of the ungaged site. Fipaihe volumetric flow rate at
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ii)

the ungaged site is calculated by multiplying by #nea of the watershed of the
ungaged site and converted to cubic ft..

f. If any flow measurements are available on the streagment of interest, the
projected flows will be compared to the measured/dl on each date. If there is
poor agreement, projections will be repeated withirapler approach, using
only the watershed area ratio and the gaged diterefpy eliminating the
influence of differences in curve number and prégipn between the gaged
and ungaged stream watersheds). If this simpleroapgph provides better
agreement with existing data, the projected floasedd on the simpler approach
will be used.

In the rare case where no coincident flow datasaeglable for a stream segment
andno gages are present upstream or downstream, flolvbe estimated for the
stream segment from a gage on an adjacent wateo$tsgdilar size and properties,
via the same procedure described above for upstoe@ownstream gages.
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Appendix D
State of Oklahoma Antidegradation Policy

785:45-3-1. Purpose; Antidegradation policy statenm

(@)

(b)

Waters of the state constitute a valuable mesgoand shall be protected, maintained
and improved for the benefit of all the citizens.

It is the policy of the State of Oklahoma tomtect all waters of the state from
degradation of water quality, as provided in OAG:48-3-2 and Subchapter 13 of
OAC 785:46.

785:45-3-2. Applications of antidegradation policy

(@)

(b)

©)

(d)

Application to outstanding resource waters (ORWertain waters of the state
constitute an outstanding resource or have exaggiti@creational and/or ecological
significance. These waters include streams degdndécenic River" or "ORW" in
Appendix A of this Chapter, and waters of the Statated within watersheds of
Scenic Rivers. Additionally, these may include watlcated within National and
State parks, forests, wilderness areas, wildlifenagament areas, and wildlife
refuges, and waters which contain species listeduyamt to the federal Endangered
Species Act as described in 785:45-5-25(c)(2)(A) d85:46-13-6(c). No degradation
of water quality shall be allowed in these waters.

Application to high quality waters (HQW). It iecognized that certain waters of the
state possess existing water quality which excélease levels necessary to support
propagation of fishes, shellfishes, wildlife, artneation in and on the water. These
high quality waters shall be maintained and pretct

Application to beneficial uses. No water lifyadegradation which will interfere with
the attainment or maintenance of an existing oigdesed beneficial use shall be
allowed.

Application to improved waters. As the qtabf any waters of the state improve, no
degradation of such improved waters shall be altbwe

785:46-13-1. Applicability and scope

(@)

(b)

(©)

The rules in this Subchapter provide a framgwdor implementing the
antidegradation policy stated in OAC 785:45-3-2 &r waters of the state. This
policy and framework includes three tiers, or lsyelf protection.

The three tiers of protection are as follows
(1) Tier 1. Attainment or maintenance of an exgptim designated beneficial use.

(2) Tier 2. Maintenance or protection of High QuialWaters and Sensitive Public
and Private Water Supply waters.

(3) Tier 3. No degradation of water quality allava Outstanding Resource Waters.

In addition to the three tiers of protectidmstSubchapter provides rules to implement
the protection of waters in areas listed in Appeni of OAC 785:45. Although
Appendix B areas are not mentioned in OAC 785:45-3he framework for
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(d)

(€)

protection of Appendix B areas is similar to thepleamentation framework for the
antidegradation policy.

In circumstances where more than one benefios¢ limitation exists for a
waterbody, the most protective limitation shall lgppor example, all antidegradation
policy implementation rules applicable to Tier 1lterdodies shall be applicable also
to Tier 2 and Tier 3 waterbodies or areas, andemphtation rules applicable to Tier
2 waterbodies shall be applicable also to Tier 8vimdies.

Publicly owned treatment works may use dedigw,fmass loadings or concentration,
as appropriate, to calculate compliance with tlvegased loading requirements of this
section if those flows, loadings or concentratiovere approved by the Oklahoma
Department of Environmental Quality as a portion Qiflahoma's Water Quality
Management Plan prior to the application of the QRIQW or SWS limitation.

785:46-13-2. Definitions

The following words and terms, when used in thib@apter, shall have the following
meaning, unless the context clearly indicates otisex.

"Specified pollutants” means

(A)

(B)
(©)
(D)
(E)

Oxygen demanding substances, measured as Gambous Biochemical Oxygen
Demand (CBOD) and/or Biochemical Oxygen Demand (BOD

Ammonia Nitrogen and/or Total Organic Nitrogen;
Phosphorus;
Total Suspended Solids (TSS); and

Such other substances as may be determinedhébyOklahoma Water Resources
Board or the permitting authority.

785:46-13-3. Tier 1 protection; attainment or mainénance of an existing or designated
beneficial use

(@)

(b)

(€)

General.

(1) Beneficial uses which are existing or desigdashall be maintained and
protected.

(2) The process of issuing permits for dischargesiaters of the state is one of
several means employed by governmental agenciesféexted persons which
are designed to attain or maintain beneficial wgbikh have been designated
for those waters. For example, Subchapters 3, 8,and 11 of this Chapter are
rules for the permitting process. As such, theefatbubchapters not only
implement numerical and narrative criteria, butaisiplement Tier 1 of the
antidegradation policy.

Thermal pollution. Thermal pollution shall Ipeohibited in all waters of the state.
Temperatures greater than 52 degrees Centigradlecsinatitute thermal pollution
and shall be prohibited in all waters of the state.

Prohibition against degradation of improvedtavs. As the quality of any waters of
the state improves, no degradation of such improvaters shall be allowed.
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785:46-13-4. Tier 2 protection; maintenance and ptection of High Quality Waters and
Sensitive Water Supplies

(&) General rules for High Quality Waters. New paiaurce discharges of any pollutant
after June 11, 1989, and increased load or coraterirof any specified pollutant
from any point source discharge existing as of JLhel989, shall be prohibited in
any waterbody or watershed designated in Appendigf ADAC 785:45 with the
limitation "HQW". Any discharge of any pollutant éowaterbody designated "HQW"
which would, if it occurred, lower existing wateunality shall be prohibited. Provided
however, new point source discharges or increasad br concentration of any
specified pollutant from a discharge existing adwie 11, 1989, may be approved by
the permitting authority in circumstances where dmcharger demonstrates to the
satisfaction of the permitting authority that susw discharge or increased load or
concentration would result in maintaining or impray the level of water quality
which exceeds that necessary to support recreaimh propagation of fishes,
shellfishes, and wildlife in the receiving water.

(b) General rules for Sensitive Public and Privilater Supplies. New point source
discharges of any pollutant after June 11, 1984, inoreased load of any specified
pollutant from any point source discharge existagyof June 11, 1989, shall be
prohibited in any waterbody or watershed designatefippendix A of OAC 785:45
with the limitation "SWS". Any discharge of any hahant to a waterbody designated
"SWS" which would, if it occurred, lower existingater quality shall be prohibited.
Provided however, new point source discharges areased load of any specified
pollutant from a discharge existing as of June 11989, may be approved by the
permitting authority in circumstances where theckigsger demonstrates to the
satisfaction of the permitting authority that suww discharge or increased load will
result in maintaining or improving the water quaii both the direct receiving water,
if designated SWS, and any downstream waterbodigiglated SWS.

(c) Stormwater discharges. Regardless of subsec({@nand (b) of this Section, point
source discharges of stormwater to waterbodiesveatdrsheds designated "HQW"
and "SWS" may be approved by the permitting autjori

(d) Nonpoint source discharges or runoff. Best rganaent practices for control of
nonpoint source discharges or runoff should be emgnted in watersheds of
waterbodies designated "HQW" or "SWS" in AppendioffOAC 785:45.

785:46-13-5. Tier 3 protection; prohibition against degradation of water quality in
outstanding resource waters

(@) General. New point source discharges of anyufaolt after June 11, 1989, and
increased load of any pollutant from any point seutischarge existing as of June 11,
1989, shall be prohibited in any waterbody or walted designated in Appendix A of
OAC 785:45 with the limitation "ORW" and/or "SceriRiver"”, and in any waterbody
located within the watershed of any waterbody destigd with the limitation "Scenic
River". Any discharge of any pollutant to a watatpaesignated "ORW" or "Scenic
River" which would, if it occurred, lower existigater quality shall be prohibited.
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(b)

(©)

(d)

Stormwater discharges. Regardless of 785:46¢&B- point source discharges of
stormwater from temporary construction activities waterbodies and watersheds
designated "ORW" and/or "Scenic River" may be p#gedi by the permitting
authority. Regardless of 785:46-13-5(a), dischagjestormwater to waterbodies and
watersheds designated "ORW" and/or "Scenic Riverhfpoint sources existing as
of June 25, 1992, whether or not such stormwatahdirges were permitted as point
sources prior to June 25, 1992, may be permittedthiey permitting authority;
provided, however, increased load of any pollufaotn such stormwater discharge
shall be prohibited.

Nonpoint source discharges or runoff. Best mgangent practices for control of
nonpoint source discharges or runoff should be @mgnted in watersheds of
waterbodies designated "ORW" in Appendix A of OAB5A5, provided, however,

that development of conservation plans shall baiired in sub-watersheds where
discharges or runoff from nonpoint sources aretitled as causing or significantly

contributing to degradation in a waterbody desigddORW".

LMFO's. No licensed managed feeding operatldiHO) established after June 10,
1998 which applies for a new or expanding licensenfthe State Department of
Agriculture after March 9, 1998 shall be locatgd]ithin three (3) miles of any
designated scenic river area as specified by teaiS&ivers Act in 82 O.S. Section
1451 and following, or [w]ithin one (1) mile of a aterbody [2:9-210.3(D)]
designated in Appendix A of OAC 785:45 as "ORW".

785:46-13-6. Protection for Appendix B areas

(@)

(b)

(©)

(d)

General. Appendix B of OAC 785:45 identifie®as in Oklahoma with waters of
recreational and/or ecological significance. Thaseas are divided into Table 1,
which includes national and state parks, natiomaedts, wildlife areas, wildlife

management areas and wildlife refuges; and Tablhch includes areas which
contain threatened or endangered species listesui@s by the federal government
pursuant to the federal Endangered Species Aachasded.

Protection for Table 1 areas. New dischargegpatiutants after June 11, 1989, or
increased loading of pollutants from dischargesteg as of June 11, 1989, to waters
within the boundaries of areas listed in Table Appendix B of OAC 785:45 may be
approved by the permitting authority under suchditions as ensure that the
recreational and ecological significance of theagens will be maintained.

Protection for Table 2 areas. Discharges oerotictivities associated with those
waters within the boundaries listed in Table 2 ppAndix B of OAC 785:45 may be
restricted through agreements between appropeagidatory agencies and the United
States Fish and Wildlife Service. Discharges oeptctivities in such areas shall not
substantially disrupt the threatened or endangspegties inhabiting the receiving
water.

Nonpoint source discharges or runoff. Best rmgangent practices for control of
nonpoint source discharges or runoff should be emginted in watersheds located
within areas listed in Appendix B of OAC 785:45.
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APPENDIX E
RESPONSE TO COMMENTS
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BACTERIA TOTAL MAXIMUM DAILY LOADS FOR STREAMS IN SALT CREEK AREA,
OKLAHOMA

RESPONSE TO COMMENTS

One comment was received from Mr. Quang Pham on behalf of the Oklahoma Department of
Agriculture, Food and Forestry.

1. Since the TMDL covers both Salt Creek and Sand Creek Areas in Osage County. It is suggested that
the title of the study be: “Bacteria TMDLSs for Streams in Salt Creek and Sand Creek Areas, Osage
County, Oklahoma”.

Response: “Salt Creek Area” is an adequate descriptor of the study area. No changes were made
as a result of this comment.

2. Table 1-2; Name of County; typo: Kay County instead of Key County;
Response: The typographical error was corrected.

3. Page 3-1: under 3.1 NPDES Permitted Facilities, 3" paragraph: last sentence “CAFOs are
recognized...properly managed” should be deleted, as no CAFO exists in the study areas.

Response: A statement was added that that there are no NPDES-permitted CAFOs in the study
area.

4. Page 3-14: 3" paragraph, 5™ sentence, lines 6-10: “Because litter....up to 50% frequency” should be
deleted, as no Poultry Feeding Operations are located in the study areas, and the estimated number
of chicken/turkeys raised in the watersheds, shown on table 3-5, is insignificant.

Response:  There is no page 3-14 in the document, however the cited language was found on
page 3-13. The referenced text discusses possible bacterial loading under various flow conditions for both
poultry litter and cattle manure. The discussion is still relevant even though there are no licensed poultry
feeding operations in the study area. No changes were made as a result of this comment.
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